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LoNG RANGE FAcCILITIES PLAN

M SSI ON STATEMENT AND
PRI MARY OBJECTI VE




The nmain objective of the Long Range Plan is to provide
and maintain a new ship construction facility with The flexi-
bility to build any mx of ships from 100 percent commerci al
(crude and product carriers, bulkers, OBOS, containerships,
RORO s, etc.) to 100 percent Navy non-conbatants.

The facilities will provide the capabilities for increas-
ing ship repair work to serve as a counter-cyclical activity
to new construction.

The facilities wll provide optinumflexibility for doing
ot her-than-ship heavy steel construction, especially in the
event of a downturn in new ship construction.

Maintain a stable, well trained | abor force for the efficient
manuf acturing of new ship and other heavy steel products.

The long term objective in laying out the yard  and in pro-
viding facilities is to achieve optimumflexibility for the eco-
nom cal construction of a wde variety of commercial and Navy
vessels. Also, in the event of a national energency, have the
capabilities to nobilize quickly and effectively to neet the
nation's defense needs.
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National Steel and Shipbuilding Conpany is the |argest shipbuilder
on the west coast. NASSCO has been in the marine business since
1945; the conpany has expanded several tines to its current size
of 147 acres. Current shipbuilding activities include both Navy
and comercial vessels, with a significant anount of Navy repair
and overhaul work for the Pacific fleet, which makes its hone port
in San Diego. The following is a brief history of NASSCO s grow h.

1905 Business established-California Iron Wrks
operated as a foundry and nachi ne shop.

1922  Nane changed to National Iron Wrks. Operation
expanded to include steel tabrication.

1938  National Iron works purchased the Ingle Manu-
facturing Conpany to expand its scope of
operation to Include industrial and marine
ranges.

1945 National Iron Wrks entered the shipbuilding
field and |launched its first 52-foot tuna boat.

1948  The adj acent Lynch Shi pbuilding Conpany-was
purchased to expand the shipbuil di ng busi ness.

1949  Name was changed to National Steel and Shipbuil ding
Cor porati on.

1951 First mlitary contract.

1957  NASSCO purchased the adjacent Martinolich Ship-
bui | ding Conpany to further expand shi pbuilding
activities.

1962  Ownership by two principals: Mrrison-Knudsen
Conpany and Kai ser Industries.

1966  Received largest Navy fixed-price contract award
In peacetine history for 17 LST' s.

1973  Entered into the large conmercial tanker field.

1976  Conpleted a major facilities expansion and
moder ni zati on program

1979 Decenmber 3, NASSCO becanme a sol e subsidiary of
Morri son- Knudsen Conpany.
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January ‘78
January ‘79
May ' 79

July " 79
April '80
May ' 80

Cct ober ' 80
Decenber ' 80
January '81

February '81

March ' 81

May ' 81

Norfolk, Virginia. At a neeting of Sp-1, the
Maritinme Admnistration invited Richard M Mt her
to address the group on the subject of |ong range
facility planning.

Atlanta, Georgia. A week-long sem nar sponsored
by marRAD was given to train facility planners

fromUnited States shipyards in the Mither tech-
ni ques of long range facility planning.

NASSCO submitted a contract proposal to MARAD for
cost sharing the devel opnent of NASSCO s Long Range
Facility Pl an.

Richard M Mither addressed NASSCO s executives to
expl ain his methodol ogy and fromthat neeting a
"M ssion Statenent” was devel oped.

Contract awarded by MARAD.

Tour of United States shipyards by NASSCO facility
pl anners.

First draft of the Long Range Facility Plan pre-
sented to top management.

Second draft of the Long Range Facility Plan
presented to top nanagenent.

Second draft of Long Range Facility Plan put into
final form

Second draft of Long Range Facility Plan Alterna-
tives presented to NASSCO s Board of Directors.

Request for six nonth extension on L.R F.P. con-
tract to allow for top managenent decision on
L.R F.P. direction.

Selection of alternative five (ITT and adj oi ni ng
20 acres) for further devel opment.



June '81 -
July '81 -
August ' 81 -

Sept enber '81 -

Cct ober ’'81 -

Decenmber '81 -

January ' 82 -

April '82

Negotiations started to gain option on ITT '
site and favorably conpleted in early July.
(Option good until Decenber 31, 1981.)

Request for second six nonth extension on
L.RF.P. contract. Time required to allow
LR - Planning for satellite operation.

Started LR -Plans for new NASSCO Sout h yard
and phase in requirenents to conplenent nain
yard operations. Conceptual expansion plans
presented to Mrrison-Knudsen Board of Directors

NASSCO s par ent - conpany)

Prelimnary report published, defining the
direction to be taken in devel oping the new
NASSCO Sout h yard.

South yard devel opment plans finalized for the
Novenber Morrison-Knudsen Board neeting.

Plans for South yard scrapped due to high interest
rates, the general state of the econony and an
expected decline in potential Navy contracts amd
federal budget-tightening.

Yard capacity study indicating potential through-
put bottlenecks finalized and published.

Long Range Facility Planning (LRFP) contract with
MARAD conpl et ed.

NASSCO s Long Range Facility Plan has becone a way of life. It
will continue to be the guiding light for present and future
capital projects.






NASSCO wi I | continue in the new ship construction business
of non-conbatant Navy vessels and Merchant Marine ships in
the 28,000 - 190,000 DWI' range, 100 percent either way, or
any mx of both.

Flexibility will be provided so that conbatant type Navy
vessel s could be constructed in the future if so desired.

Flexibility will be provided so that other-than-ship heavy
steel construction can be undertaken
For special contracts such as off-shore drilling rigs.
For general heavy construction work to keep the yard
operating in the event of a downturn in new ship
construction.

NASSCO has experienced a growh patten of approximately five
percent a year and in the long run has the potential of con-
tinuing this pattern. However, due to the highly cyclica
nature of the business, the current short range projection
Is in a contraction of the base business.

There will be substantial changes in ship construction nethods
during the next 10 - 20 years. For exanpl e:

- The sizes and weights of sections constructed away from
the Buil ding Ways and Buil ding Dock and to be hoisted
into those areas will increase in tonnage. These wll
be limted by the size of cranes available that the
ground can support.

Pre-outfitting of pipe work, sheetnetal and the-like is
inits infancy. This will become the normand will be
done in increasing anounts.

Construction time on the Ways and in the Building Dock wll

be reduced to provide faster throughput, and to allow the
projected growth in “Equival ent Ships” to be net up to double
the present volunme. This can be me:, through improvements in
construction methods, with the present Building Ways 2, 3 and 4
and Buil ding Dock 1.
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There is a major nove to change steel buying and storage
procedures. Plate sizes will he rationalized and stan-
dardi zed to reduce costs, sinplify storage, ease plate
picking for orders and reduce the space required for steel
storage

Berths 2, 4, 5 and 6 are the only ones which can effectively
be used for outfitting. Berth 3 is short, is usually blocked
by Berth 2, and is not considered to be a practical out-
fitting position. Berth 1 is also not practical because it
Is in the way of the Building Dock. Berths 7 and 8 are snall
barge berths only and not practical for outfitting. Berths 9
and 10 are not served by crane and they are only suitable for
repair work

The small floating drydock | ease expired Cctober 1981 and was
not renewed. This is of mnor consequences since the capa-
city is limted to 2,600 tons with a shallow draft. W are
assumng that, if the conpany plans to expand its repair
capabilities, a substantially larger capacity drydock wl|

be required.

An adequate labor force will be available for the foreseeable
future.

NASSCO wi || continue basically as a heavy steel constructor

and ship builder. W are assuming that the conmpany will. not
get into the mgjor use of alumnum exotic netals or fiber-

glass for its major construction work.

Because of the mld climte, we assune that the conpany will
continue to do most of its heavy constriction work in the
open air, not under roof.

General inprovenments in the use of direct and indirect hourly
paid labor will continue at approxinmately the same rate as
indicated in the ratio’s.

Technol ogi cal inprovenents in all phases of ship construction
and support work will. continue at approximtely the same rate
as during the last five years.
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L. I NTRODUCTI ON



This report docunents the primary facilities that could have
an effect on yard throughput. The analysis of facility capabili-
ties was undertaken as part of NASSCO s Long Range Facility Plan
Devel opnent Program

The facilities and their capabilities discussed in this docu-
ment represent NASSCO as it was in 1981. As for the future, it
Wi || undoubtedly bring many changes for NASSCO.  Tormorrow s prod-
ucts wll have the potential of being different. Business wll
either grow or contract. Qur market will vary. Processes nust
and will be inproved. Supporting services wll change. Operating
tinmes and working hours will alter. Therefore, the data in this
report only gives us the potential capacity restrictions as they
exi st today.

The establishment of yard capacity has been based on those
facilities which could have a major effect on new construction
yard throughput. The data used to establish facility capacities
was derived by averaging four capacity projections from different
sources. This is covered in detail under the Capacity Devel oprment
section of this report.

The major facilities capacities have been projected for three
new construction scenarios; 100 percent commercial, 100 percent
Navy and 50/50 commercial and Navy. The commercial work was based
on a 50/50 mx of LaJolla and Ingram O ass Product Carriers and
the Navy work was based on a 75/25 m x of Destroyer Tenders (AD)
and Cable Laying Ships (T-ARC-7). This m x of ships nore or |ess
I's representative of our current and future new construction work.
The Capacity Projections section of this report for the three
scenarios list the major facilities with their maxinum capacity
for each scenario plus a capacity ranking. The capacity is the
nunber of ships per year that a particular facility can support.
The Capacity Ranking colum gives a numerical indicator as to the
effect that facility has on yard throughput. The nunber one
(1) indicates that facility which would be the first to restrict

2.



utput . Two (2) would be the second and so on. The Adjusted Rank-
ing colum is an extrapolation of derived data and personal input
as to the effect these facilities could have on throughput. Agai n
t he nunber one (1) represents the worst case. It should be noted
that the Adjusted Ranking does not necessarily represent the actual
capacity rankings. For exanple, the Building Positions and Qutfit-
ting Berths have been given Adjusted Rankings of one and two re-
spectively. Yet the majority of one’s and two's in the Capacity
Ranki ng colums apply to the Sheetnetal and Pipe Shop. The reason-
ing behind the shift in ranking is that additional capacity can be
achieved rather easily by farm ng out sheetnetal and pipe work. On
t he other hand, additional capacity cannot be achieved in the sane
manner for the Building Positions or Qutfitting Berths. |n order
to increase capacity for these two facilities a major change in
construction techniques would be required and/or a large outlay of
noney for additional facilities would be required. Both would take
a consi derable amount of tinme before additional capacity could be
achieved. It should be noted again that the Adjusted Ranking colum
i s based somewhat on py personal observations, therefore | suggest
that each individual that reads this report draw his own concl usions
based on the data presented.
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CAPACITY CONSTRAINT RANKING

PIPE
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3 ' 2
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* Could becone a3 if ship propulsion goes back.to steam instead of diesels.



CAPACI TY CONSTRAI NT RANKING LOG C

The major. new construction facilities have been ranked by
the degree of effect they could have on increasing yard through-
put . The ranking is on a scale of one to five with one having
the nost potential of restricting throughput and five having the
| east effect.

The preceding Capacity Constraint Ranking Gaph illustrates
all the nmgjor facilities and their rankings. The data on this
graph represents the fornulation of the yard capacity analysis.
The follow ng Capacity Protection Chart for the Three Scenarios
l'ists actual vessel capacity per major facility under each scenario;
100 percent Navy work, 100 percent commercial work and 50/ 50 m x
of Navy and comercial. This chart also includes two separate
ranki ng systens, one for each scenario and facility, and the other
which is a conbination of factors. The |ater ranking systemis
the one upon which the Capacity Constraint Ranking Graph is based

The facilities which can have the nost influence in restricting
yard throughput are the Building Positions and for that reason have
been ranked nunber one. These facilities in the analysis actually
indicated a ranking of being a second or third potential restrictor
in conparison with Sheetnetal Shop and Pipe Shop. These shops
actually have less influence on yard throughput than the Buil ding
Positions nainly because Sheetnetal or Pipe Shop work can be farned
out when capacity is reached and this cannot be done with a ship in
a building position.

The second nost crucial facilities are the Qutfitting Berths.
These facilities are very much like the Building Positions in that
it is highly unlikely that a ship would be farned out for outfitting.
For this reason these facilities have been given a ranking of two
even though the general ranking was in the four and five range.

The Pipe Shop and Sheetnetal have both been given equal billing
as the third nost crucial facilities related to yard throughput.
Both these facilities received the najority of their ratings in the
one’s and two’s. However, the final rating of three indicates |ess
I nportance than the original ratings for several reasons. Bot h of

6.



these shops can overconme capacity constraints rather easily com
pared to the Building or Berthing Positions. The net hods to over-
cone capacity limtations would be to farmout work, redesign
systens so they will accept off-the-shelf items (purchased parts) |,
standardi ze material and assenblies, and introduce nechanization

The Machine Shop has been given a rating of four. The shop
has several |arge machines which are not normally found in |ocal
shops . For this reason it would be difficult but not inpossible
to overconme capacity restraints.

The remaining facilities have all been grouped into the fifth
category. These facilities tend to have very little effect on
capacity when matched with the capabilities of the Building. Positions.
As long as the current building and outfitting techni ques are used
even the platens will have sufficient output capabilities. |f the
t echni ques changed and yard throughput increased substantially it
woul d be very Likely that NASSCO S ability to nove and store materia
to support these facilities would fall short. puring the analysis
these two areas were addressed but insufficient data existed and
the capabilities could not be projected.



CAPACITY PROJECTION CHART

For The THREE SCENARIOS.

100% Navy 100% Commercial 50/50 Navy/Comm.
Major Facility sgigs Capacity Sgigs Capacity S;izs Capacity i:i:::;d
Year { Rraoking Year Ranking Year Ranking
tfitting Berths 3.3 4 12.0 6 7.7 5 2
ilding Positions 2.2 2 6.3 3 4.3 3 1
int Area 6.4 7 16.7 10 11.6 8
it Blast 6.4 7 16.7 10 11.6 8
atens 6.4 7 16.7 10 11.6 8
nel Line 7.3 10 19.1 13 13.3 12
ate Shop 6.5 8 16.9 11 11.8 9 5
rning Machines 6.0 6 15.6 S 10.8 7
am Welder 5.6 5 14.6 7 10.1 6
:labrator 6.6 S 17.0 12 11.8 9
2el Yard 9.3 11 15.2 8 12.3 10
iler Shop 5.6 5 5.6 2 5.6 &
chine Shop 18.4 12 7.0 5 12.7 11 T4
aetmetal Shop .8 1 6.8 4 3.8 1 3
pe Shop 2.8 3 4.9 1 3.9 2




NUMBER OF SHIPS PER PER YEAR BY FACILITY
TYPICAL COMMERCIAL WORK (100%)

(50/ 50 MixoflpCs& | PC s)
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TYPICAL NAVY WORK (100%)

{75/25 Mix of AD's & T-ARC'Ss)

PIPE
PLATE ‘
shiop Stiop »{ OUTFLTTING)
6.5 2.8 3.3

WHEELA- BURNING BUILDING

BRATOR MACHINES PLATEN POSITION
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18.4
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.8
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NUMBER OF SHIPS PER YEAR BY FACILITY

50/50 Mix Navy & Commercial
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POTENTIAL CAPACITY BOTTLE NECK MATRIX*

NASSCO Bullt Vessels Since 1970

Ma jor Capacity

Facillty Indicator Lst | AFs | Aok | ap | v-anc | scr | sor | cec | er | omo | wec | 1pc
Outfiteing Berths Varies 5.5 6.0 2,2 2.6 5.3 1.7 2.0 j10.0 9.6 2.4 12.0 }12.0
Buildiug Positions | Varies 4.8 4.4 3.3 2.0 2.7 4.8 1.3 4.5 6.4 4.0 5.5{ 6.9
Pafut 2350 Tons/Week 27.8 25.3 6.2 3.7} 14.5 8.7 2.4 |11.0 24.7 7.9 15.8 }172.5
Grltvalast 2350 Tons/Week 27.8 25.3 6.2 3.7| 14.5 B 8.7 2.4 J11.0 24.7 1.9 15.8 §17.5
Platen 2350 Tons/Week 27.8 25.3 6.2 3.71 14.5 8.7 2.4 j11.0 24.7 1.9 15.8 | 17.5
Panel Line 2700 Tons/Week 31.9 29.0 . 7.2 4.2} 16.7 9.9 2.7 J12.6 28.3 9.0 18.2 20.1
Plate Shop 2375 Tons/Week 28,1 25.5 6.3 | 3.7] 14.7 8.7 2,4 j11.1 24.9 8.0 16,0 }17.7
Burniug Machines 2200 Tons/Week 26.0 23.6 5.8 3.5 i3.6 8.1 2,2 j10.3 23.1 1.4 14.8 116.4
Beam Welder 2050 Tons/Heek 24,2 22.0 5.4 3.2] 12,7 1.6 2.1 9.6 21.5 6.9 13.8 {15.3
Wheclabratox 2400 Tons/Week 28.4 25.8 6.4 3.8} 14.8 8.8 2.4 111.2 25,2 8.0 16.1 117.9
Steclt Yard 2150 Tona/Week 25.4 23.1 5.7 3.41 13.3 7.9 2.2 }110.0 22.6 7.2 14.5 }16.0
Boll;r Shop Varies Diesel 5.6 3.7 5.6 | Plesel 5.6 4.8 5.6 5.6 5.6 |Diesel]hiesel
Machine Shop Varies ."10.5 21.0 }10.5 {(21.0}] 10.5 7.0 7.0 ”7.0 1.0 7.0 7.01 7.0
Sheet Metal Shop 10 Pkg. /Meek ) N/A 12,5 112.5 5.6 12.5 § 12.5 6.8} 6.8
Pipe Shop 8560 Lin.Ft./Week 1 3.2 3.1 4.6 3.6 3.5 4.9 4.9
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|V. FACILITIES/ CAPACITY DATA
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NEW CONSTRUCTION CAPACITY MATRIX*

Major Capacity B NASgaa.Builc Vessels Since 1970

Facility Indicator | LST AFS | AOR | Ap | T-ARc | sct | sor | cec cr | oso | Lec | irc
Outficting Berths Varies 5.5 6.0 2.2 2.6 5.3 1.7 2,0 j10.0 9.6 2.4 12.0 {12.0
Bullding Positions | Varies 4.8 0 | 3.3 | 2.0] 2.7 4.8 1 1.3 | 4.5 6.4 | 4.0 551 6.9
Palnt 2350 Tons/Week 27.8 25.3 6.2 3.7§ 14.5 8.7 2.4 }111.0 24.7 7.9 15.8 |17.5
Grit Blast 2350 Tons/Week 27.8 25.3 6.2 3.7) 14.5 8.7 2.4 11.0 24.7 1.9 15.8 |17.5
Platen ' 2350 Tons/Week 27.8 25.3 6.2 3.71 14.5 8.7 2.4 {11.0 24,7 7.9 15.8 I;.S
Panel Lilne 2700 Tons/Week 31.9 29.0 7.2 4,21 16.7 9.9 2;7 12.6 28.3 9.0 18.2 | 20.1
Plate Shop 2375 Tons/Weeé_ 28,1 25.5 6.3 3.7} 14.7 8.7 2.4 111.1 34.9 8.0 16.0 {17.7
Burning Machines 2200 Tons/Week 26.0 23.6 5.8 3.5 13.6 8.1 2.2 110.3 23.1 1.4 14.8 ]16.4
Beum Welder 2050 Tsnslweek 24.2 22.0 5.4 3.2} 12.7 7.6 A 2.1 9.6 21.5 6.9 13.8 {15.3
Wheelabrator 2400 Tons/Week 28.4 25.8 6.4 3.81 14.8 8.8 2.4 11.2 25.2 8.0 16.1 117.9
Steel Yard 2150 Tons/Week 25.4 23.1 '5.7 3.41 13.3 7.9 2.2 j10.0 22.6 1.2 14.5 §16.0
Boller Shop Varies Diesel 5.6 3:7 9.6 | Diesel 5.6 4.8 5.6 5.6 5.6 | Diesel|Diesel
Machine Shop Varies 10.5 | 21.0 }10.5 J21.0] 10.5 7.0 | 7.0 | 7.0 7.0] 7.0 7.0 ] 7.0
Sheet Metal Shop 10 Pkg./Week N/A N/A 1.0 .5 1.5 12.5 | 12.5 5.6 12.5 | 12.5 6.8 ] 6.8
Pipe Shop 8560 Lin.Ft./Week| 3.6 3.4 | 2.3 | 1.6) 5.7 3.2 | 3.1 | 4.6 3.6 | 3.5 4,9 | 4.9




FACI LI TY/ CAPACI TY DATA SHEET

QUTFI TTI NG BERTHS

DESCRI PTI ON

The primary nission of Qutfitting is the conpletion of a ship
after launch or flotation. Typically includes the installation of
the many small standard conponents ysed in a ship, especially those .
associated with living facilities.

PRESENT CAPACITY

Qutfitting capacity is limted by the nymber of berths equi pped
to handle outfitting. NASSCO has ten berthing positions of which
six are used for outfitting. only one (Berth 2) of the six berths
can handle all the functions for any types of vessel to make it ready
for delivery. The other berths (1, 3, 4, 5 & 6) which are used for
outfitting are restricted in use either by depth or I|ength. The
renaining berths (7, 8, 9 & 10) for one reason or another are not
considered suitable for outfitting. pBerths 7 & 8 have linited access
and no whirley crane service, therefore are only suitable for berthing
barges or tugs. Berths 9 & 10 are considered to be Repair Wrk berths,
however they could be used as backup outfitting positions if needed.

SH P MONTHS | N @ POSSI BLE BERTHS (2) capaci Ty (3)

_TYPE OQUTFI TTI NG FOR QUTFI TTNG SH PS PER YEAR
LST 11.0 1, 2, 3, 4, 6 5.5
AFS 10.0 1, 2, 3, 4, 6 6.0
AOR 22.0 1, 2, 4, 6 2.2
AD 14.0 2, 4, 6 2.6

T- ARC 13.5 1, 2, 3, 4, 5,.6 5.3
SCT 7.0 2 1.7
Sor 6.0 2 2.0
0CPC 6.0 1, 2, 4 5 6 10.0
CT 5.0 1, 2,4, 6 9.6
0BO . 5.0 2 2.4
LPC S.o 1, 2,4 5 6 B12.0
IPC 5.0 1, 2, 4, 5 8 B12.0

28.



CAPACI TY | MPROVENENT

Addi tional capacity can be achi eved by double berthing at
Berth Two, dredging Berths 4, 5 & 6, use Berths 9 & 10 for final
stages of outfitting, use off-site berthing, or increase pre-
election outfitting activities.

BERTHI NG POSI TI ON_DATA

BERTE SHI'\f:’A)If I|E w ’ DEPTH
NUMBER i M L:- ey :
1 620 23-27
2 910 28-32
3 560 28-30
4 625 28-30
5 1,040 23-29,
6 1,090 23-29
7 350 19-22
8 300 19-19
9 8 2 5 22-22

10 775 . 22-22

() Devel oped from A J. Nadeau's report H STORY KEY DATES (Ref. A).
(2) Devel oped fromJ. Tucker’s | DM SH P DELI VERY SCHEDULE 12/29/79 (Ref. B.).
(

3) (12 M. X NO possible outfitting berths) - nonths in Qutfitting = Capacity.

29.



FACI LI TY/ CAPACI TY DATA SHEET

BU LDI NG _POSI TI ONS

DESCRI PTI ON

The primary mssion of the Building Positions (erection) is
the process of assenbling all of the erectable units into a com
plete hull. Erection, strictly speaking, is the process of hoist-
ing and fitting the units in place. Comon usage also includes the
final welding.

PRESENT CAPACI TY

Erection capacity is limted-by the four-Building Positions
consisting of one Building Basin and three inclined end |aunch ways.
The maxi mum si ze vessel which can be erected is 980 feet long, with
a breadth of 170 feet and weight of 33,000 tons. Al Building
Positions are serviced on both sides by whirley cranes ranging in
lift capacity from45 to 175 tons.

SH P wontEs () Possi BLE Posi TIONS??+ -7 capadl TY®
TYPE BUI LDING PCSI TI ON FOR BULDING .  SHIPS PER YEAR
LST 10.0 1, 2, 3, & 4.8
AFS 11.0 1, 2, 3, & 4.4
ACR 11.0 1, 3, 4 3.3
AD 18.0 2, 3, 4 2.0
T- ARC 13.5 2, 3, 4 2.7
scT 7.5 1, 3, 4 4.8
ST 9.5 1 1.3
CPC 8.0 1, 3, 4 4.5
CT 7.5 1, 2, 3, &4 6.4
0210 9.0 1, 3, 4 4.0
LPc 6.5 i, 3, & 5.5
IPc 7.0 1, 2, 3, 4 6.9

30.



CAPACI TY | MPROVEMENT

To increase Building Position throughput the work nust be

shifted fromthe Building Position to the yard. This can be
acconplished in a nunber of ways, such as erecting larger units,

use of nodular construction, and pre-erectian outfitting techniques.

BUI LDI NG POSI TI ON DATA

BUI LDI NG TYPE MAXTMUM MAXTMUM MAXIMOM MAX&MOM
POSI TI ON BUI LDl NG SH T LENGTH BEAM LAUNCH VEI GHT DWI
NUMVBER PCSI TI ON (FT.) (FT.) (TONS)
1 Basi n 980 170 33,000 200, 000
2 Inclined Ways 690° 90 12,000 40, 000
3 Inclined Ways 900 106 16,800 90, 000
4 Inclined Ways 900 106 16,800 90, 000
(1)

Developed from A. J. Nadeau's report HISTORY KEY DATES (Ref. A.).
Developed from J. Tucker's IDM SHIP DELIVERY SCHEDULE 12/29/79 (Ref. B.).

(3) (12 Mo. x No. possible building positions) + months in building positions =
Capacity.

(2)
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FACI LI TY/ CAPACI TY DATA SHEET

PRE- ERECTI ON PAI NT -

DESCRI PTI ON

The mission of the Pre-erection Paint Area is the primng of
erectable units. This operation typically occurs just after TH de
unit has been grit blasted to bare nmetal. The priner protects the
metal until the finish coats are applied either in the Building
Position or in Qutfitting.

PRESENT _CAPACI TY

Pre-erection Painting is presently being performed under a
bl ue-sky set-up, located in the east end of the yard. The through-
put of this area has been established at 2,350 tons of steel per
week ‘" on a continuous basis. This is based on NASSCO S typi cal
two shift operational node, using approximtely 50,000 sq. ft. of
yard space.

SH P ser® - PAINT AREA EQUIVALENT ) capacrry ¢4
STEEL CAPACI TY San SHIPS
TYPE VEI GHT ( TONS) TONS/ \EEK RATIO - PER YEAR
LST 6,607 2,350 .64 27.8
AFs 5,170 2, 350 .90 25.3
AOR 8,661 2,350 2.18 6.2
AD 8,046 2,350 3.96 3.7
T- ARC 5,400 2,350 1.50 14.5
SCT 13,573 2, 350 1.00 8.7
SDT 28,524 2,350 175 2.4
CcrPC 8,858 2, 350 1.21 11.0
CT 6,619 2, 350 .12 24.7
0BO 15,540 2,350 .96 7.9
LPC 9,291 2,350 .80 1.5.8
| Pc 8,182 2,350 . 82 17.5

32.



CAPACI TY | MPROVEMENT

Capacity can be increased rather easily just by allocating
addi tional blue-sky space and the purchase of painting equi pnent

(gunS and paint pGCSts) This area should never be a bottleneck to
yard throughput.

€8
(2)
(3)

Taken from CAPACITY DEVELOPMENT MATRIX.
Derived from STATUS OF STEEL REPORT.

Taken from EQUIVALENT SHIP RATIO'S (Ref. C.) (Alsc could be called a
difficulty or complexity factor).

4
(4) (50 Wks x 2350 Tons/Wk.) + (Ship steel x equiv. ship ratio) = Capacity.
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FACI LI TY/ CAPACI TY DATA SHEET

GRI T BLAST AREA

DESCRI PTI ON

The Grit Blast facility primary mssion is the renoval of
rust and scale fromerectable units in preparation for prinmer and
paint. Git blasting is performed under a blue-sky set-up |ocated
in the east end of the yard.

PRESENT CAPACI TY

The throughput of the Git Blast area has been established
“at 2,350 tons of steel per week ‘(" on a ’'continuous basis. The
capacity is based on a tw shift operation, approxi bately 100, 000
sq. ft. of space and current use of a 32 nozzle set-up.

SH P SHIP (2) PAINT AREA EQUIVALENT CAPACI TY™
STEE CAPACI TY SHIP SH PS
TYPE WEIGET (TONS) TONS/ WEEK RATI O PER YEAR
LST . 6,607 2,350 .64 27.8
AFS 5,170 2,350 %0 25.3
ACR 8,661 2,350 “2.18 6 . 2
AD 8,046 2,350 3.96 3.7
T-ARC 5,400 2,350 1.50 14,5
SCT 13,573 2,350 1.00 8.7
soT 28,524 2,350 1.75 2.4
CFC 8, 858 2,350 1.21 11.0
CT 6,619 2,350 12 24.7
08O 1.5,540 2,350 96 7.9
LPC 9,291 2,350 80 15.8
| Pe 8,182 2,350 82 17.5
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CAPACITY IMPROVEMENT

Capacity can be increased by allocating additional blue-sky
space and the addition of blast units. |f a short termincrease
In capacity was required, portable blast pots could be used on a
tenporary basis.

69)
(2)
3

Taken from CAPACITY DEVELOPMENT MATRIX.

Derived from STATUS OF STEEL REPORT.

Taken from EQUIVALENT SHIP RATIO'S (Ref. C.).

(4) (50 Wks x 2350 Tons/Wk.) + (Ship steel x equiv. ship ratio) = Capacity.
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FACI LI TY/ CAPACI TY DATA SHEET

PLATENS

DESCRI PTI ON

The primary mission of the Platens is the process of assem
bling two or nore plates and/or sub-assnblies to forman erect-
able unit. The operations performed on the platens include burn-
ing, layout, fitting and wel ding.

PRESENT _CAPACI TY

The throughput of the Platens (1-9) has been established at
2,350 tons of steel per week () on a continuous basis. The capac-
ity is based on a two shift operation, with 114,706 sq. ft. of
Platens for flat units, and 23,672 sgq. ft. of Platen for curved
units.

SH P SHI P*  PLATEN EQUI VALENT® CAPACI TY"
CAPACI TY “SHI P’ SHLPs
TYPE VEI GHT~FONS) TONS/ VEEK RATI O PER YEAR
LST 6,607 2, 350 _64. 27.8
AFS 5,170 2,350 .90 25.3
ACR 8,661 2, 350 2.18 6.2
AD 8,046 2, 350 3.96 3.7
T- ARC 5,400 2, 350 1.50. 14.5
SCT 13,573 2,350 1.00 8.7
SDT 28,524 2, 350 1.75 2.4
CPC 8,858 2,350 1.21 11.0
cr 6,619 2, 350 72 24.7
0BO 15,540 2, 350 .96 7.9
LPC 9,291 2, 350 .80 1.5.8
1PC 8,182 2,350 .82 17.5
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CAPACI TY | MPROVEMENT

Addi tional Platen capacity can be achi eved by addi ng addi -
tional Platen area, up-grade existing Panel Line to include
Stiffener Station and add bridge crane service for Platens 5, 6

and 7.
PLATEN DATA

PLATEN TYPE SI ZE AREA
No. — (FT.) (SQ_FT.)
1 Fl at 55 x 790 43,450
2 Cur ved 44 x 538 23,672
3 Fl at 43 x 155 6,077
4 Fl at 58 x 171 9,918
5 Fl at 43 x 354 15,222
6 Fl at 43 x 354 15,222
I Fl at 60 X 104 6, 240
8 Fl at 58 x 109 6, 320
9 Fl at 57x215 12 255

TOTAL AREA 138, 378

@ Taken from CAPACITY DEVELOPMENT MATRIX.

@ Derived from STATUS OF STEEL REPORT.

(3) Taken from EQUIVALENT SHIP RATIO'S (Ref. C.).

) (50 Wks x 2350 Tons/Wk.) + (Ship steel x equiv. ship ratio) = Capacity.
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FACI LI TY/ CAPACI TY DATA SHEET

PANEL LI NE

DESCRI PTI ON

The primary mssion of the Panel Line is the fabrication of
panel assenblies. The process includes the fitting of two or nore
pl ates together and the welding of the seamto form a panel

PRESENT CAPACI TY

The throughput of the Panel Line has been established at
2,700 tons of. steel per week ‘'’ on a continuous basis.. The capac-
ity is based on a two shift operation utilizing a team of four
wel ders, one fitter and one chipper on each shift.

SH P sare PANEL LINE EQUI VALENT CAPACI TY"”
STEEL CAPACI TY SHTP SHIPS
TYPE WEIGHT (TONS) TONS / VEEK RATI O PER YEAR
LST 6,607 2: 700 -84 31.9
AFS 5,170 2, 300 .. 90 29.0
ACR 8,661 2,700 2.18 7.2
AD 8,046 2,700 3.96 4.2
T- ARC 5,400 2,700 1. 50 16.7
SCT 13,573 2,700 1.00 9.9
SDT 28,524 2,700 1.75 2.7
CPc 8,858 2,700 1.21 12.6
cr 6,619 2,700 ) 28.3
BO 15,540 2,700 .96 9.0
LPC 9,291 2,700 180 18.2
IPC 8,182 2,700 82 20. 1
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CAPACITY IMPROVEMENT

Addi tional Panel Line capacity can be achieved by providing
a dedicated crane for turning the panels over and renoval of
finished panels. This would reduce, if not eliminate, the current
del ays experienced due to poor crane service.

PANEL LI NE DATA

Type of Assenblies
Fl at Panels

Limtations

. Pl ates
Length :. 407 Max.
W dt h: 10" Max.

Thi ckness: 1-1/ 4" Max.

o Panel
Length :, 65 MAX
Wdth:. 40" MaX
Weight: 66 Tons Max.

(1 9aken from CAPACI TY DEVELCPVENT MANAGER

2) Derived from STATUS OF STEEL REPORT.

(3) Taken from EQU VALENT SHP RATIO S (Ref. C.).

““(50 Wks x 2700 Tons/Wk. ) + (Ship steel x equiv. ship ratio) = Capacity.
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FACI LI TY/ CAPACI TY DATA SHEET

PLATE SHOP

DESCRI PTI ON

The primary function of the Plate Shop is the fabrication of
single parts fromraw material such as plate or shape stock. The
material is cut, punched, bent, fitted or welded to produce the
required parts.

PRESENT CAPACITY

The throughput of this shop is.limted by fabrication space
and the high utilization of sone inportant equipment (Plate Shear
and 1,000 ton Brake Press) . The maxi mum output for the Plate Shop
has been established at 2,375 tons steel per week (1) on a conti nu-
Qus basis. The capacity is based on a tw shift operation, utiliz-
ing 90,000 sq. ft. of shop area (includes Platen 10).

i crre (2 PLAE SHOP * gourvaent ) - caracre®
STEEL CAPACI TY . SHIP . SHIPS
TYPE WEIGHT (TONS) TONS_/ VEEK RATIO PER YEAR
LST 6,607 2,375 .64 28.1
AM 5,170 2,375 .90 25.5
AOR 8,661 2,375 2.18 6.3
AD 8, 046 2,375 3.96 3.7
T- ARC 5,400 2,375 1.50 14.7
SCT 13,573 2,375 1.00 8.7
Sl 28,524 2,375 1.75 2.4
CPC 8,858 2,375 1.21 11.1
CT 6,619 2,375 .72 24.9
0BO 15,540 2,375 .96 8.0
LPC 9,291 2,375 . 80 16.0
IPc 8,182 2,375 . 82 17.7
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CAPACI TY | MPROVEMENT

Additional Plate Shop capacity ,can be achieved by providing
additional fabrication area and additional equipnent such as a
Plate Shear, 1,000 ton Brake Press, and C-Press.

Taken from CAPACI TY DEVELOPMENT MNATRI X.

‘“ Derived from STATUS OF STEEL REPCRT.

“? Taken from EQUI VALENT SEIP RATIO S (Ref. C.).

*“(50 Wks x 2375 Tons/Wk. ) + (Ship steel x equiv. ship ratio) = CaPacity.

41.




FACI LI TY/ CAPACI TY DATA SHEET

STATI ONARY BURNI NG~ MACHI NES

DESCRI PTI ON

The current steel plate cutting requirenents are handl ed by
ei ght stationary Burning Michines. Each machine has an intended
function in the production cycle. For exanple, the Flane Planer
Is used to cut webs and flanges for the ‘'T° Beam Wl der and the
CM 56 Shape Cutter is used to cut fitting aids

PRESENT CAPACI TY

The stationary Burning Machines as a whole can support a
cutting capacity of 2,200 tons steel Per week () on a continuous
basis. This throughput is based on a two shift operation utiliz-
ing all eight machines.

SHIP SHIP() BURNI NG MA-S EQUI VALENT" CAPACI TY ©

STEEL CAPACITY SHI P SHI PS

TYPE WEIGHT ( Tons) TONS/ WEEK RATI O PER YEAR
LST 6,607 2,200 . 64 26.0
AFS 5,170 2,200 .90 23.6
ACR 8,661 2,200 2.18 5.8
AD 8,046 2,200 3.96 3.5
T-ARC 5,400 2,200 1.50 13.6
SCT 13,573 2,200 1.00 8.1
SDT 28,524 2,200 1.75 2.2
CPC 8,858 2,200 1.21 10.3
CT 6,619 2,200 .72 23.1
0BO 15,540 2,200 .96 7.4
LPC 9,291 2,200 .80 14.8
IPC 8,182 2,200 .82 16.4
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CAPACI TY | MPROVEMENT

Addi ti onal
exi sting natural
have a much hi gher
i ng Machi ne can always be added to increase capacity.

cutting capacity can be achieved by converting

BURNI NG MACHI NE DATA

An addi ti onal

gas cutting torches to plasna torches,
cutting speed.

whi ch

stationary Burn-

MAXI MUM NO. TABLES
PLATE SI ZE USED

MACHI NE TYPE CUTS TYPE TORCH (FT.) S| Mo
CM 56 Shape & Nat ural Gas 10 X 42 1
Shape Cutter Longi t udi nal
OM 60- 1 Shape & Natural Gas 10 x 40 1
Shape Cutter Longi t udi na
CM 60- 2 Shape & Nat ural Gas 10 x 40 1
Shape Cutter Longi t udi na
CM 70 Shape & Natural Gas 10 X 42 2
Shape Cutter Longi t udi na
CM-100 Longi t udi nal Natural Gas 10 X 42 2
Fl ame Pl aner
CM-150 Shape & Pl as ma 10X40 2
Shape Cutter Longi t udi nal
CM 160 shape & Natural Gas 10 x 42 2
Shape Cutter Longi t udi nal
Fl ane Pl aner Longi t udi nal Natural Gas 10 x 42 1

™ Taken from CAPACI TY DEVELOPMENT MATRI X.
(2) Derived from STATUS OF STELL REPORT.

(3) Taken from EQUI VALENT SH P RATIO S (Ref. C.).
“ (50 WKS X 2200 Tons/m) / (Ship Steel x eqUV. Ship ratio) = capacity.
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FACI LI TY/ CAPACI TY DATA SHEET

‘T BEAM WELDER

DESCRI PTI ON

The primary mssion of the ‘'T° Beam Wl der is the fabrication
of tee’s and built-up angles for use as stiffeners and | ongitudina
in ship construction. The Beam Welder is a very versatile machine
in that it can fabricate a wde variety of shapes from stripped plate
stock to the specifically required flange and web strength required
by the Design Engi neering G oup.

PRESENT _CAPACI TY

The throughput of the ‘'T° Beam Wel der has been established at

2,050 tons steel per week'*’ an a comtim | S
P e () BEAM WELDER EQUI VALENT” CAPACI TY
STEEL CAPACI TY SH P SH PS
TYPE WEIGHT ( Tows) TONS/ WEEK RATI O PER VYEAR
LST 6,607 2,050 .64 24.2
AFS 5,170 2,050 .90 22.0
AOR 8, 661 2,050 2.18 5.4
AD 8, 046 2,050 3.96 3.2
T- ARC 5, 400 2,050 1.50 12.7
SCT 13,573 2,050 1.00 7.6
SDT 28, 524 2,050 1.75 2.1
CPC 8, 858 2,050 1.21 9.6
CT 6,619 2,050 .12 21.5
OBO 15, 540 2, 050 . 96 6.9
LPC 9,291 2,050 . 80 13.8
IPC 8, 182 2,050 .82 15.3
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CAPACI TY | MPROVEMENT

The maxi mum capacity of 2,050 tons per week can be doubl ed
by addi ng one additional Flame Planer to support the Beam Wl der.

‘' BEAM WELDER DATA

Limtations

Maxi mum Beam Length 42°
Maximum Web W dth 30"

“ Taken from CAPACI TY DEVELOPMENT MATRI X.

“ Derived from STATUS OF STEEL REPORT.

(3) Taken from EQUIVALENT SH P RATIO S (Ref. C.).

(4 (50 WKS x 2050 Tons/Wk.) / (Ship steel x equiv. ship ratio) = Capacity.
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FACI LI TY/ CAPACI TY DATA HEET

VWHEELABRATCOR

DESCRI PTI ON

The Wheel abrator is an integral part of the nmaterial handling
system feeding steel plate fromthe steel yard to production area
via the collocator system The primary mssion of the Weel abrator
is to renmove mll scale from steel plates and shapes. The Weel a-
brator facility is also equipped to apply priner to the blasted
material. However, this unit is not currently used as it is not
part of NASSCO S net hod’ of fabrication.

PRESENT _CAPACI TY

The throughput of the Weel abrator has been established at
2,400 tons steel per week'” on a continuous two shift basis.

SHTP sare () WHEELABRATOR EQJI VALENT® CAPACI TY"
STEEL CAPACI TY SHIP. . SHI PS
TYPE Wl GHT ( TONS) TONS / WEEK RATI O PER YEAR
LST 6, 607 2,400 .64 28.4
AFS 5,170 2,400 .90 25.8
AOR 8,661 2,400 2.18 6.4
AD 8,046 2,400 3.96 3.8
T- ARC 5,400 2,400 1.50 14. 8
SCT 13,573 2,400 1.00 8.8
SoT 28,524 2,400 1.75 2.4
CPC 8,858 2,400 1.21 11.2
CT 6,619 2,400 .12 25.2
0BO 15,540 2,400 .96 8.0
LPC 9,291 2,400 . 80 16.1
| PC 8,182 2,400 .82 17.9

46.



CAPACI TY | MPROVEMENT

Addi tional Wheel abrator capacity can pe achieved by installing
a shapes wheel abrator, thereby increasing both the throughput of
shapes and pl ates.

VHEELABRATOR DATA

«Average traverse rate through Wheel abrator is ten
l'ineal feet per mnute.

o Maxi mum plate width is ten feet.

Pai nt booth has over and under spray capabilities.

“ Taken from CApACI TY DEVELPMENT MATRI X,
“ Derived from STATUS OF STEEL REPORT.

(3) Taken from EQUI VALENT SH P RATIO S (Ref. C.).
“ (50 wK X 2400 Tons/Wk. ) / (SHIP steel x EQUV ship ratio) = CHENNAI.
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FACI LI TY/ CAPACI TY DATA SHEET

STEEL YARD (PLATE STORAGE)

DESCRI PTI ON

The primary mssion of the Steel Yard is the storage of raw
steel plate. The yard has 270 potential stackl ocati ons which
can be stacked to a height of 12 feet. The yard is served by
a 15 ton bridge crane which is used to unload incomng steel from
rail cars, sort material, shuffle and nove material out of storage
to the wheel abrator conveyor.

PRESENT CAPACI TY

The throughput of the Steel Yard has been established at
2,150 tons of steel per week' on a continuous two shift operation.

SH P sol ) STEEL YARD EQUIVALENT(3) capacrry 4
CAPACITY SHIP SHIPS
TYPE VEI GHT( TONS) TONS/WEEK RATI O PER_YEAR
LST 6.,607 2,150 .64 25.4
AFs 5,170 2,150 .90 23.1
AOR 8,661 2,150 2.18 5.7
AD 8,046 2,1.50 3.96 4
T-ARC 5,400 2,150 1.50 13.3
SCT 13,573 2,150 1.00 .9
SDT 28, 524 2,150 1.75 .2
CPC 8, 858 2,150 1.21 10.0
CT 6,619 2,150 .72 22.6
0BO 15,540 2,150 .96 7.2
LPc 9,291 2,150 .80 14.5
| Pc 8; 182 2,150 .82 16.0
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CAPACI TY | MPROVEMENT

Additional Steel Yard capacity can be achieved a nunber of
ways as discussed in the Steel Yard Report (Ref. D.) . The nost
| ogi cal approach to increase throughput is to standardize the
plate stock. This would increase the present capacity by 560

percent if ever required.

STEEL YARD DATA

Footprint of Steel Yard - 182,000 sqg. ft.

270 different stack |ocations.

Material received from supplier by: rail car.

Material nove in yard by: 15 ton mmgnetic bridge crane.
Material nove fromyard by: power roller conveyor.

e o 0 0 o

1) Taken from CAPACI TY DEVELOPMENT MATRI X.

2) Derived from STATUS OF STEEL REPORT.

3) Taken from EQUI VALENT SEIP RATIO S (Ref. C.).

Y (50 WKs x 2150 Tons/wk.) / (Ship steel x equiv. ship ratio) = Capacity.

(
(
(
(
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FACILITY/CAPACITY DATA SHEET

BOILER SHOP

DESCRIPTION

The primary mission of the Boiler Shop is the erection of
boilers. These units are used for steam turbine propulsion on
board NASSCO-built ships. Vessel propulsion, at present, is
tending more toward slow speed diesels than steam and this will
reduce Boiler Shop throughput requirements.

PRESENT CAPACITY

The throughput of the Boiler Shop cannot be set on any one
key indicator. Each ship type has a unique propulsion setup and
must be factored individually. The capacity is based on a two
shift operation utilizing a permanent erection fixture with four
work stations. The fixture will support the erection of two
boiler sets at any one given time.

FABRICATION

TYPE BOILERS PER Ci acistP/(’)
SHIP PER SET BOILER SET SHIPS/year
LST * — —
AFs 2 18 5.6
AOR 3 18 37
AD 2 18 5.6
T-ARC * —
SCT 2 18 5.6
Shlj 2 21 48
CPc 2 18 5.6
CT 2 18 5.6
0BO 2 18 5.6
LPc ¥ - -
IPc * — —

Diesel Propulsion
| %s_ow s / No.Fab.Wks./Boiler Set) x 4 Work Stations] / No. of
oilers/Set = Capacity.
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CAPACI TY | MPROVEMENT

No capacity inprovenents are stiggested for this area.



FACILITY. /CAPACITY DATA SHEET

MACHINE SHOP

DESCRIPTION

The primary mission of the new construction portion of the
Machine Shop is the machining of shafts. The shaft lathe is the
critical piece of equipment that will indicate capacity limits-
tions. There are also a few other pieces of equipment that could
have a minor impact “on shop throughput. They are tie planer and
vertical boring mills.

PRESENT CAPACITY

The throughput of the Machine Shop can be established by
using the following ormula:

Maximum Yearly Shaft Output  _ :
No. Shafts / Adjusiment Factor — Capacity

The capacity is based on a two shift operation utilizing the
current LeBlond shaft lathe which has a 50-inch swing and is .35
feet between centers. Overhead crane” capacity can also limit the
size of shafts.

SHIP NUMBER ~ NUMBER 1) M4XIMUM .
nw nw ADJUSTMENT YEARLY CAPACITY

TYPE _sCRzWs SHAFIS FACTOR SHAFT OUTPUT SHIPS /[YEAR

LST 2 6 3 21 10.5

AFs 1 3 3 21 . 21.0

AOR 2 6 3 21 10.5

AD 1 3 3 21 21.0
T-ARC 2 6 3 21 10.5

T 1 3 1 21 7.0

SbT .1 3 1 21 7.0

CPC 1 3 1 21 7.0

CT 1 3 1 21 7.0

0BO 1 3 1 21 7.0

LPC 1 3 1 21 7.0

IPc 1 3 1 21 7.0
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CAPACI TY | MPROVEMVENT

Addi tional Machine Shop capacity can be achi eved by adding
an NC shaft lathe with a 60-inch swng and 45 feet between centers
(so long as no crane capacity problens devel op).

(1) Adjustment factor used to indicate the reduced tine required for
machi ni ng hol I ow shaft type of ships.

Capacity calculated on nentioned fornula
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FACI LI TY/ CAPACI TY DATA SHEET

SHEETMETAL _ SHOP

DESCRIPTION

The primary mssion of the Sheetmetal Shop is the fabrication
of duct work for shipboard ventilation. The processes include the
| ayout, cutting, fomng , assenbly and welding of sheetmetal to
fabricate ducting.

PRESENT CAPACI TY

The throughput of the Sheetnetal Shop can be established by
using the follow ng formula:
Maxi mum Packages ‘” Per Week x 50 Weeks . capacity
No. Packages“‘ Per Ship
The capacity is based on a two shift operation which was
typical in August 1980.

SHIP NO.  PACKAGES ‘.m CAPAG TY(*

TYPE PER SHIP(2) .  PACKAGE QUTPUT SHIPS /I
LST N A 10 N A
AFs N A® 10 N A
ACR 500 10 1.0
AD 995 10 5
T- ARC 330 10 1.5
SCT 40 10 12.5
SDT 40 10 12.5
CPC 90 10 5.6
cT 40 10 12.5
#  0BO 40 10 12.5
LPC 73 10 6.8
| P 73 10 6.8
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CAPACI TY | MPROVEMENT

No capacity inprovenents are suggested as this area is under
consi derabl e change at this tine.

“ Packages are V-2 & S-2 units that are fabricated in the Sheetmetal Shop.
(2) Data on packages per ship provided by Harry Sheake, Supv. Vent. Ping.
©) Capacity cal cul ated on nentioned fornul a.

(4) Information not available.
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FACI LI TY/ CAPACI TY DATA SHEET

Pl PE_SHOP

DESCRI PTI ON

The primary nission of the Pipe Shop is to fabricate pipe
spools for installation during various stages of vessel construc-
tion. The activities utilized to fabricate pipe spools are cut-
ting, bending, cleaning, fitting and welding of ferrous and non-
ferrous piping.

PRESENT CAPACI TY

The throughput of the Pipe Shop has been established at
8,560 |ineal feet of pipe per week (I on a continuous two shift
oper ation.

MAXTMUM WEEKLY

SHP LI NEAL® FEET LIN. FT. caractry )
TYPE Pl PE PER SH P Pl PE OUTPUT  SHIPS/YEAR .
LST 118, 355 8, 560 3.6
AFs 125,928 8, 560 3.4
ACR 183,977 8, 560 2.3

AD 264,266 8, 560 1.6
T- ARC 74,555 8, 560 5.7

scT 135,073 8,560 3.2

SoT 136,466 8,560 3.1
CPC 02,424 8, 560 4.6

CT 117,972 8, 560 3.6
0BO 121 823 8, 560 3.5

LPc 86, 898 8, 560 4.9

IPc 87, 000 8, 560 4.9
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CAPACITY IMPROVEMENT

Additional
investment.

Pipe Shop capacity can be achieved with a minimal

The material flow through the Pipe Shop, if corrected
with a new layout, would provide a substantial gain in output.

(1) Taken from CAPACITY DEVELOPMENT MATRIX.

%) Taken from W. Sullivan's RIM: PIPE FOOTAGES - PAST & CURRENT NASSCO
CONTRACTS June 29, 1981, (Ref. &)

3 .
3 (Max. Wkly. Lin. Ft. Pipe Per Wk. x 50 Wks.) + No. Lin. Ft. Pine Per
ship L="| Capacity.

S7.



V, CAPACI TY DEVELOPNENT
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CAPACITY DEVELOPMENT MATRIX

—
~No
S

Refer to the appropriate Facility/Capacity Data Sheet Present Capacity Chart.

The figures in this column have been established by averaging the four Capacity Projection columns.

PROJECTIONS
MAJOR Facilitx“ ﬁﬁ?iﬁﬁﬁ¥ Capgsity Capggity Capgsity
FACILITIES Capacities'') Supervision J. McQuaide P. & P. C. L. R. F. P.

Outfitting Berths (2) -—- - ——— -
Building Positions (2) -—- - -— ——-
Paint 2350 Tons/hk 2200 3000 2500 1700
Grit Blast 2350 Tons/Wk 2200 3000 2500 1700
Platen 2350 Tons/Wk 2300 3000 2500 1700
Panel Line 2700 Tons/Hk 2300 3000 2500 3000
Plate Shop 2375 Tons/Wk 2300 3000 2500 1760
Burning Machines 2200 Tons/Wk 1600 3000 2500 1700
Beam Welder 2050 Tons/Wk 2000 2200 2200 1700
”ﬁhéé{abrator 2400 Tons/Wk 2000 3000 2500 2100
Steel Yard 2150 Tons/Hk 1600 3000 2500 1500
Boiler Shop (2) - -— -— -
Machine Shop (2) ——- --- —— —
Sheetmetal Shop 10 Pkg/Wk 21 Ships/Yr ——- 10 Pkg/Wk -—-
Pipe Shop 8560 Lin.Ft/uWk 8000 - 8000 9700
(1)




CAPACI TY DEVELOPMENT NMATRI X COLUWN DESCRI PTI ONS

MAJOR FACI LI TI ES
Those facilities which could have a major effect on yard through-
put have been included in this colum. Shops such as the Electric
Shop, Foundry and Carpenter Shop have not been included in this
list for such reasons as: a major portion of work is repair or
overhaul related, non-marine oriented work, or only mniml shop
facilities are required to support aboard ship work.

0 FACILITY CAPACI TI ES
The figures printed in this colum have been established for pro-
jecting throughput capacity constraints. The data was generated
by averaging the capacity projections as determned by four dif-
ferent sources. Due to the variations in capacity nunbers, the
projections for each facility have been averaged to provide a
realistic capacity indicator. This indicator is only good as
| ong as the sane performance level in each shop is maintained.
If the performance decreases, so will the output. However, if
it is inproved our capacity will also increase.” |t should be
noted that NASSCO has a trenendous amount of untapped capacity
in this respect.

e CAPACI TY PRQJECTI ON BY SHOP SUPERVI S| ON
The data in this colunn was derived froma suney that was con-
ducted in late 1980. Each shop supervisor was asked to provide
data on their area of influence. The main objective of ‘Ae sur-
vey was to have each person estimate their maxi mum potenti al
capacity and reasons for not being able to exceed those figures.

e CAPACI TY PRQJECTION BY J. J. MQUAIDE
M. MQaide, former Vice President of NASSCO Yard Operations,
and presently a consultant at NASSCO, provided the follow ng
insight on capacity. H's projections are based on the fact we
can-reduce and mnimze production problens, and return to pro-
ducing simlar class of ships such as the Coronado and San Cl emente
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tankers . He also stated that to reach his projections NASSCO
woul d have to keep the nunber of new ship designs introduced
into production at one time to a mninmm

e CAPACI TY PRQIECTI ON BY PLANNI NG AND PRODUCTION CONTROL (P. & P.C)
M. Arden Mann was appointed by M. K K Christensen to be the
Pl anning and Production Control Departnent’s input coordinator
on “capacity projections. Arden provided and validated capacity
figures from such sources as past studies, Planning and Produc-
tion Control personnel and records, and personal experience.

e . CAPACI TY PRQJIECTI ON BY NASSCO S LONG. RANGE .FACILITY PLAN (L.R F.P.
The LRFP capacity figures were devel oped using ratios derived
from historical production records and facilities information
dating back to 1968. This data along with present capacity
studies taking into account present methods and performance
level s, provides the foundation for the capacity indicators

shown in this col um.
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SHYP CHARACTERISTICS

SHip HULL Steel Steel Equiv.
CLASS Length Breadth Draft Height Assemblies Pipe Ventilation Ship
(Ft.) (Ft.) (Ft.) (Tops) - | . (A-2 Units) (Lin. Ft.) (V-2, S-2 Units) Ratio
LST 567 68 15 6,607 g50(1) 118, 365 N/A 64
AFS 581 79 24 5,170 290(1) 125,928 N/A 90
AOR 659 96 33 8,661 600 183,977 500 2.18
AD 645 85 22 8,06 | 1,540 | 264,266 995 3.96
T-ARC 512 73 24 5,044 296 74,555 330 ).50 |
SCT 894 106 49 13,573 610 135,073 40 1.00
SOT 953 166 59 28,524 660 136,466 0 1.75
cPC 659 100 13 8,858 | 295 92,424 90 1.21
cT 689 90 35 6,619 400 117,972 40 _ .72
080 893 106 46 15,540 630 121,823 40 .96
LPC 659 106 36 9,29) 336 86,898 73 .80
IPC 659 90 - 36 8,182 © 335 87,000 73 .82

(1) Estimate per Al Gillilan.




SHI P_DESI GNATI ONS

AFS Conbat Store Ship

LST Landi ng Ship Tank

oBO Oe Bulk QI Carrier

o) Coronado C ass Tanker

SCT San Cenmente C ass Tanker

SOt San Diego O ass Tanker

AD Destroyer Tender

CPC Carl shad Cl ass Product Carrier

T- ARC Cabl e Repair Ship
| PC | ngram Cl ass Product Carrier

LPC La Jolla Class Product Carrier
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HISTORY XEY DATES

TYPE START OF
HULL ° WAYS  VESSEL CONSTRUCTION = LANGE DELIVERY
2SHO 361 : LsT 06-02-67(A) 12-16-67(A) 09-28-68(A) 11-05-69(4)
1TA 352 3 LsT 01-22-68(A) 02-22-68(A) 11-23-68(4) 01-19-70(A)
DERICE 363 i st 02-19-68(A) 04-13-68(A) 03-08-69(4) 03-11-70(A)
ENECTADY 364 4 ST 05-20-68(A) 08-02-68(A) 05-24-69(4) 05-05-70(A)
ueA =~ 363 2 LsT 07-15-68(A) 09-28-68(A) 07-12-63(4) 06-30-70(A)’
JCALOOSA 266 3 LSt 09-13-68(4) 11-23-68(A) 09-06-63(A) 09=11-70(A)
JINAW 367 ¢ ST 02-03-69(A) 05~24-69(4) 02-07-70(A) 01-08-71(A)
[ BERNARDINO 368 2 st 06-02-69(A) 07-12-69(A) 03-28-70(A) 02-19-71(A)
ILDER 369 3 LsT 07-28-69(A) 09-06-69(A) 05-22-70(4) 04-22-71(A)
TINE 370 1 LsT 09-08-63(A) 12-13-69(A) 08-15-70(A) 06-17-7T1(A)
\RTANBURG COUNTY 371 4 LST 11-17-69(A) 02-07-70(A) 11-07-70(4) 08-12-71(A)
RFAX COUNTY 372 2 LsT 01-30-70(A) 03-28-70(A) 12-19-70(A) 10-07-71(A)
MOURE COUNTY 373 3 LST 03-06-70(A) 05-22-70(A) 02-13-71(4) 12-09-71(A)
1ROUR COUNTY 374 1 Lst 05-11-70(A) 08~15-70(A) 05-15-T1(A) 02-03-727A)
LAN COUNTY 375 8 LST 08-03-70(A) 11-07-70¢A) 07-24-71(A) 03-30-72(A)
WSTABLE COUNTY 376 2 LST 09-08-70(A) 12-18-70(A) 10-02-71(A) 05-18-72(A)
[STOL COUNTY 377 3 LST 12-14-70(A) 02-13-71(A) 12-04-T1(A) 07-27-72(A)
J_JCSE 387 1 AFS-7 11-22-68(A) 03-08-69(A) 12-13-69(4) 09-30-70(A)
JWOOD COUNTY 360 1 BARGE 06-24-71(A) 07-01-71(A) 01-15-72(4) 04-04-72(A)
RAMAR (ARIZS) 382 3 CBO 11-24-T1(A) 04-28-72(A) 02-17-73(4) 08-08-73(A)
MASEA (ARIZS) 333 4 " @8O 11-06-72(A) 02-17-73(A) 10-20-73CA) 03-19-74(A)
I0NADO (MARGATE 324 2 (ory 09-07-72(A) 10-27-72(A) 06-30-73(A) 12-28-73(4)
TRRY VALLEY(MARG) 385 2 cT 04-19-73(A) 06-30-73(A) 03-09-74(4) 07-10-74(A)
ILSEZA (MARGATE) =36 z fory 12-10-73(A) 03-09-74(A) 10-19-74(A) 02-28-75{A)
"OEN DOLPHETN (AZR3c0 3 scT 03-28-75(A) 05-22-73(4) 01-19-74(A) 10-10-74(4)
JEN ZNDFAVOR 391 4 scT 08-13-73(A) 10-23-73(4) 06-15-74(4) 12-12-74(8)
*DE] MONARCE 139 n scr 04-01-74(A) 06-15-74(A) 02-01-75(A) 06-25-75(4)
5_ACANCKE(USN) <oz 3 AR-T 10-06-73(A) 01-19-74(4) 12-07-74(4) 10-14-76()
T2 394 3 sCT 00-09-74(A) 12-07-74(A) 07-18-75(4) 02-19-76(3)
aVER STATZ 385 ¢ scT 10-21-74(A) 02-01-75(A) 10-11-75(4) Da-14-76(4)
SE CITY 36 3D s 03-31-75(4) 05-05-75(~) 02-12-76(A) 07-23-76(4)
ERICAN HERITAGE 397 3 sCT 0S-27-75(A) 07-18-75(A) 04-10-75(A) 11-01-76(A)
ERSEAS CHICAGO <98 3 5 03-08-76(A) 04-15-76(A) 11-16-76(A) 06-30-77(4)
EZRSEAS CEIC 130 4 scr 04-26-76(A) 06-30-76(A) 01-26-77(4) 10-20-77(4)
ERSEAS ¥EW YORK 100 3 scT 09-03-76(A) 11-22-76(A) 06-22-77(A) 12-08-77(4)
ZRSEAS WASHINGTONagy 4 SCT 11-29-76(A) 02-02-77(A) 08-31-77(A) 03-15-78(4)
RMACST! 102 2 cr 07-29-74(A) 10-23-74(A) 05-31-75(A) 12-10-75{4)
RMACSUT _n3 2 cT 04-21-75(A) 05-31-75(A) 01-17-76(A) 06-23-76()
AMACSKY 04 2 o 11-10-75(A) 01-17-76(A) 08-21-76(4) 02-91-77(4)
ZSTHUT FILL 38R 3 ory 07-07-75(A) 10-15-75(A) 06-22-76(4) 12-01-76(A)
TTANNING 339 2D scT 12-02-75(A) 02-20-76(A) 09-17-76(A) 03-01-77(A)
™, ALASKA 105 2D SoT 07-26-76(A) 09-21-76(A) 07-21-77(4) 03-14-73(4)
m, SAY DT=GO 306 D soT 05-09-77(A) 07-25-77(A) 05-06-73(A) 10-25-78(A)
€O ALASKA 108 Fis) soT '01-93-78(4) 05-09-78(A) 02-2u-79(A) 12-04-79(A)
,CO CALZFORNIA 09 3D SoT 11-36-7814) 02-28-79 (A) 01-05-30 (A) 07-15-30 (A)
IIOWSTONE (USN) .11 2 AD-41 01-10-77(A) 06-27-77(A) 01-27-79 (&) 0S~-31-80(A)
'ADIA (USW) 112 3 AD-42 07-10-777A) 02-14-78(4) 07-28-72(A) 03-03-81
T COD (USy) 413 2 AD-43 05=-01-T8(a) 01-27-79(A)  08-02-30 (A)  10-30-81
{USN) &1k v
AFS Combat Store Ship WIE: Revised to agree with Xey Dates

IST Landing Ship Tank from Ser:izl Mo. 30-2
30 Cr= 3uix Cil Carcmer

CT Coronado Class Tanker
SCT San Clemente Class Tanker
SOT San Jiego Class Tanker

Prepared 3v: A.J. MNadeau



) * [NNAMED SHIPS
=
HISTORY KEY DATES
TYPE START OF
HULL WAYS VESSEL CONSTRUCTION  KEEL LAUNCH DELIVERY-.
* 414 2 AD-44 08-03-79(A)  08-02-30(A) 12-19-81 02-15-33
BLUE _RIDGE 415s BD cec 11-01-79(A) 03-03-80(a) 11-01-30 04-08-81
COAST RANGE 416 3 cre 02-18-80(A) 06-02-30(A) 12-20-80 05-28-81
SIZRRA MADRE 417 4 cre 06-05-80(A) 09-02-80 03-28-81 08-27-31
» 418 3 T-ARC-7 09-15-80 02-16-81 02-13-32 02-15-83
* 419 BD IPC 11-03-80 03-02-81 10-03-81 03-01-232
* 420 b3 e 11-3C-81 03-29-82 10-36-82 04-01-33
* 424 4 LPC 05=04-31 08=-03-31 03-06-32 09-02-32
* 425 3D L2C 07-20=-81 10-19-31  CS5~22-82 10-26-82
* 428 4 v o] 11-23-81 03-08-82  (09=~25-32 03-03-33
&
AD gesgrgygr_reqder . )
Carlsoad roduct Carrier

Cablz Repair Ship
IngTam Product Carrier
La Jolla Product Carrier
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NATIONAL S ZER AND SR SUITLSING Colam T

e NS

Deccmber l,, 1979

, Date
) L. Bothell Copt
orect Drafts for Various Ship Classes jes No.
S rerenes J. Tucker : Sent.......
15T week, d Closson reauested lzunch and delivery drafts for a mumber of
fierent classes of vessel. "

inch drafts are summarized b°1ow based upon actual data (A) frem our files

¢ estimated values (E) for others. V essels built in the dock have izunch
-afts reflecting the addition of ballast forward to obtain even keel float-off.
in Clenente vessels built on the ways had several thousahd tons of water -
11i2st aboard aft to control wsys loading during lsunching.

CLASS rORWARD AFT

Del Mar () . . . . Ways . . 3' 14"
Coronado (&) . . . . VWeys . . 2 2
rMonterey Bulker (E). Ways . . 3 137
San Clemente 030 (&) Ways . . 2° 20" <=
San Clements TanikerfA)Ways . . 2° 17t

Dock . 10° 10’
Catalina () . . . . Dock . 11 11°
San Diego (A) . . . Dock . 1l 11’

Carisdbad (E) . . . . Ways . 3! 14"
Dock . 10 10’
Ingrea (E) . . . . . Ways . 27 15
Dock . 11 11!

T-ARC-7 (E). . . . . Ways . 11° 13!
Dock . 16 St 18.5°
e e e e e e e e e e C INFCRMATION
A)., . . . . . uWays . 7' 20'=
A .. . . . Weys . 1 21.5¢
AFS . . . . . . .. < . <. NO INFCORMATION
NO INFORMATION

3 $~3 ot stham flae emmrmr vccal JRsp, —_iar.?

i zonerel, it can be anticipated that finme, hezv) Vvessels Such 35 itenutd

. s 17 e 3 - - - : - - - = 1. - -
id AD's will be pocrly suited to comstruction in the Suilding cocx cug 0

g -~ 2 e mm - = -l T .
mited water over the bdlocks.

e = . . e e il aEros
315 For tank testing, trizls and delivery are not reaglly dellinec, 2ut some
:nevaiizzticns zre possitile. -

CONTINUED . . .



- R Je - - -z & cemaye - "~ PO . = - yraAS e M - 3 - -
Ferth 3 is not zlequite for mmy of those functicns {or any vessel ilsied eacept
- < . -’ 2 T ae. - Ko - < PR - TS - 3 - -
the LST. Zorth 2 is alromumnte Tor z2ll funciicens tor all vessels. gne ouner

e e % m - P - - . - - - L -
berths 7all Letuoen those Two CAIrenes, as FC1ICwS:

BERTH 1: Too short for San Clamente, Catalinaz, zné San Diego Classes.
Adeauate for 21! functions for 21l others except AD's, although
utility wculd be improved if high spots along the pierside and
next outbcard line of soundings were eliminated. This would also
permit the 2D/s to use the berth for all functions. (NOTE: Safety
concarns protably preclude use of this berth for dock trials to

protect the dock gzte.)

SERTH 3: Too short for most listed vessels, but ideal for T-ARC-7 and LST,

and possibly accepizble for AFS and Mariner, if not blocked off by
a vessel at Berth 2. TFor those vessels short enough to use this
position, all functions are practical.

sERTH 4: Too short for San Clemente, Catalina and San Diego Classes. Adeguate
for gll functions for all others.

ERTH 6: Too shallow for tank testing, trials and delivery {or San Clemente,
2talina znd San Diego Classes Eallasting Yor trials prior to
departure would be restricted for all cthers except LST. The degree
of restriction varies, depsnding on the drafts at which trials are

[
7o be run, Sut chzmel depth puts & limit of about 27 feet on draft
leaving the yard. Tenk testing and bullasting For deliver)y should
be possible at this berth for all vessels except the thiree biggest

classes, msntioned zbove.

-~

.1 of the zbove discussion dcas not consider questions of services to the ships
v the adeauacy of mooring fittings. If there are remaining questicns on null
-elzted items, feel free to contact me again.

". Tucker
Trief Naval irchitect

'¢: K. Evans S. Scougins
J. Lightbody T. Rezch
A. Lutter J. Acton
X. Cociey T. Felts
L. Hamschilt J. Gott
J. Rovle ‘ £. Sslich
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YARD

June,

EQUI VALENT SH P_RATI O BASED ON

1981

BASE

TOTAL MANHOURS M NUS CG 8

NAVY MANHOURS (1) EQUI VALENT SHI PS
LST Learning Curve Av. 901, 626 0.64
AFS 1, 256, 894 0.90
AOR 3,053, 769 2.18
AD 41/ 42 5,536, 017 3.96
T- ARC 2,092,701 @ 1.50
COMVERCI AL

OBO 1,342,571 . 96
CT 1,013, 476 .12
SCT 1, 399, 296 1.00
SDT 2,453, 425 1.75
CPC 1,699,569 @ 1.21
| PC 1,144,883 82
LPC 1,115,290 © .80

2
3) Trend projection on Hull
4) Trend projection on Hull

(
(
(
(
(

1) From weekly budget recap report.
) Estimate per Al Gllilan.

416 per Al Gllilan.
419 per Al Gllilan.

5 Estimate on Hull 424 per AL Gllilan.



EQUIVALENT SHIPS

The concept of equivalent ships has been developed to provide a comm
indicator for projecting past production trends into the future, the
predicting future facilities rgguirements. The equivalent ship has
been developed on the following:
1. Total new construction direct labor hours (cost groups 1-9
minus 8 engineering) by type vessel.
2. San Clemente Class Tanker (SCT) used as base for eguivalent
ship indicator. . '
3. Total new construction diresct labor hours éer tyve vessel
divided by SCT hours equals equivalént ship indicator for

that type of vessel.

EXAMPLE :

TYPE VESSEL MANHOURS EQUIVALENT
(CG 1-9 Minus 8) SEIPS
SCT 1,399,296 1.00 Base
CT 1,013,476 .72
SDT , 2,453,425 1.75
ACR. 3,053,769 2.13
AD 5,536,017 3.96
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REPORT ON THE STEEL PLATE ZARD

Presented by: B. T. MAl ester

Tidman | ndustrial Engineering Services
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SUMVARY

The steel plate yard operates under the nopbst severe

restrictions, because of a system of estimating that

ignores reality. The quality and consistancy of infor-
mation used by individuals and departments is very ina-

dequate. In the investigation, comments like, "The
people in the yard should work harder"” shows a |ack of
under st andi ng or the manufacturing function. O her
i deas of how to solve the inpending problem range from

extending the yard, a new crane, of outside warehousing

Seven options are given consideration in differing
level s of depth, and included are all those which were

given as ideas by people who were consulted.

Only one stands out as the obvious choice, and only one

neets the needs of the shipyard. Reduce the number of

plate sizes to a nmanageable number. |+ wi|| save money

it will work.

-



| NVESTI GATI ON BRI EF

What is happening now in the steel yard with respect to

its ability to service the shipyard with plate?

How much nore plate can the system handl e?

What changes to the steel yard and handling systens wll

be required to nmeet the needs of the shipyard in the

future?



| NDRODUCTI ON

The material handling systemin use at the steel yard

enconpasses the follow ng equi pnent:

1 tracked crane, 15 ton capacity, Crane No 507.

Various railcars supplying incomng steel to the

yard.

These are the itens used in the direct locality of the

yard, but other pieces of equipnent are used directly

down the yard. Balanced capacity is very inportant to
the successful operation of a materials handling system

An eval uation of the wheel abrator and collacator capa-

city is given in this report.



CURRENT S| TUATI ON

The steel stock yard is supplied by railcar with steel
based on the requirenents of the building program and,
where applicable, econonmic purchasing. The crane is
required to unload these plates and locate them at dif-
ferent parts of the storage area. This work is done one
plate at a time. The crane services the wheel abrator to
provide the shipyard with its basic raw naterial-this

also is done one plate at a tine.

*There are at present approximtely 2400 different pla-
tes by size, thickness and grade.

There are 270different location sites in the stock yard
at present.

127 are piles with the sane plate all the way through
the pile.

143 are mxed piles where some or all the p|ates may be
different.

*Based on analysis of listing of Master File-Steel

Requi rements. 08/ 17/ 80.



In evaluating the capacity of the crane in the steel

yard certain basic information has been gathered. As

follows :

Thecrane travels at 6.25 feet per second
Pick-up tine 12+ 00 pieces per second
Lower and rel ease 15.00 pieces per second

Length of craneway 535.00 feet end to end

OPERATI ONAL  SEQUENCE

Travel to plate
Pick-Up (lowering and transverse travel occurs during

o =

travel)
3. Travel to drop

Rel ease (lowering occurs during travel).

o

Theaverage time taken to process a plate is equivalent
to travelling half way down the track, pick up, travel
hal f wayback up the track, |ower and rel ease.
The total average sequence tine is:

112.6 seconds or

1. 88 m nut es.

There isa lifting ratio of sinple lifts from solid
piles to conplex lifts from mxed piles. sk records
show that this ratio is running at

25% lifts fromsolid piles.

75%1ifts from mxed piles.



Total Hours per Weekday 22.50

Total Hours on Saturday 15.50

* Therefore, total available hours 677

Hours |ost to down tine 97.50 14.40%

Actual available hours 579. 50

Less 10% al | owances 521.55 Net Hours

Total lifts 44,329

Nurmber per hour 85

Total staged 1,183

Total to wheel abrat or 1, 822

Time to Stage or to wheel abrator 1.88 Mnutes

Total time required 5,649.4 M nut es
94.15 Hours

THE EFFECTI VE LI ETI NG ** 13.90% OF TOTAL AVAILABLE HOURS

The average tinme taken for a non-productive lift is:

ETotaI Lifts - Productive Lifts)
rotal Net Hours - Trnme Required tor Productrve LIft(s).

= Lifts per hour
= 96. 68

44329 - 3005
' .62 Mnutes per lift.

Ref erence period data fromcrane records 7-17-80 - 8-26-80.
I ncl udes down tine on wheel abrator and collacator as these affect
t he crane.

**Effective lifting is where a plate is noved to the wheelabrator as

opposed to noved aside to another stack.



CURRENT OQUTPUT

Based on the tonnage and the nunber of plates in the yard at

08- 24- 80.
23184.5 tons
10354 pl at es
The average weight of each plate is:
2.239 tons
The work records show that 1,822 plates where placed at e
wheel abrator during a 28 day period.

Average weekly tonnage:
65.07 plates x 5 days x 2.239 tons

728. 47 tons/ week.

The greatest nunber of plates noved to the wheel abrator

during the reference period was 130.
If this output could be sustained, average weekly tonnage:

130 plates x 5 days x 2.239 tons
1, 455. 35 tons/ week

NOTE :  The actual nunber placed at the wheel abrator during the

week when 130 were placed in one day was 347 an average of

69. 4.



CURRENT S| TUATI ON
CONCLUSI ONS

It is evident fromthe information available that the

crane is working at a very effective |level of perfor-

mance.

The only significant opportunity to inprove the

operating effectiveness of the

crane woul d be by

reducing the level of down time to about 4%

[f this were possible the inprovenent in good lifts

woul d only be:

Total Avail able Hours 677
*Hours Lost to down tinme 29.
Actual avail able hours 647.
Less 10% al | owances 582.

At 85 lifts per hour
Total [lifts 49,512

Effective lifting
@ 18. 05% of net

avai |l abl e hours 105.

3,355
Current Lifting activity 3,005
| F down time can be
reduced to 4% new
lifting capacity 3,355
*Down tinme hours calculated on

14.4%to 4.4% and the 14.4% i s

78

21
49

13 Hours
Lifts
Lifts

11. 6% I ncrease.

a reduction of 10% from

a total figure fromthe

crane, wheel abrator and col | acator.

NOTE : These values are based on a tonnage in the stee

yard of approximtely 23,000.
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OPTI ONS AVAI LABLE TO | NCREASE CAPACI TY OF PLATE YARD

These appears to be several ways in which the conpany
could go in order to increase its capacity in the plate

yard.
Anmong these that could be considered are:

I ncrease the size of the plate yard.

(1
(I
(I11) Do both (I) and (Il) above.
(1) Vertical stacking of plates.

(v) Lease or buy outside storage capacity.

)
)

Buy anot her crane.

(M)  Schedule plates far enough in future to "kit
each days production etc.

( VII)  Standardi ze plates bought by conpany.



CPTI ON ONE

I ncrease size of plate yard.

The generahortage O available real estate limts the
anount by which the yard can be increased.
Additionally, the current |ocation of the railway tracks
reduces the utilization of the available space.
In the drawing a general consideration is given to the
kind of change that mght be incurred if the yard were
extended. It is difficult to be precise and the net
change in effect is small.
This change in available space increases the nunber of
stacks from the current 270 to 434.
The current 270 are split as foll ows:

127 solid 47%

143 m xed 53%

The greatest benefit that can be accrued to the crane
can be achieved by using all the increase in stacks for
m xed stacks. This would increase the nunber of nixed
stacks by

164 or by

115 %,



This increase wll be dimnshed sonewhat by the extra

*

distance required to get the plates.
The current |ifting ratio of non-productive lifts to
productive lifts is 7 19/1.

If the yard area for mxed stacks is increased by 115%
Then the Lifting ratio will change to 3.34:1. As the
l'arger nunber of mxed stacks will allow fewer i,a4
plates in each stack.

The time for a productive lift will increase by the
addi tional amount of tine required to travel. At

6. 25/ see. over the longer distance (855 - 535) 6. 25

= Sl1. 2 secs.
The tine for a productive lift in the new yard woul d be:

112.8 + 51.2 = 2.73.

This represents an increase of 54.3%

Therefore, the new lifting ratio would be = 4.85/1. -7 -
This represents a 32.5% increase ;g oditput from the crana.
A 32.5% increase in output would rapresent the followina:

Total staged 1,567
Total to wheel abrator 2,414

This increase in output by the crane is based on ton-
nage in the yard of 23,000 and this equated to 10, 354
I ndi vi dual pl ates.

[f the tonnage rises to 34,500 then the lifting ratio

changes from 4,851 to 7.275: 1.

>

‘-l



This means that in spite of increasing the vard size by

60% t he capacity of the crane goes down by 1.18%on its

current perfornance.

If the tonnage rises to 46,000 then the lifting ratio
changes from 4.85:1to 9.70:1

This would result in a reduction in crane capacity of:
34.9%on its current capacity.

*Plates are randomly stacked in the yard.

..A
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OPTI ON ONE | NCREASE SIZE OF STEEL YARD-conti nued

CONCLUSI ONS

The increase in the size of the yard by 60% produces

only a 32.5% increase in capacity.

Taking into account the |limted anount of real estate

this represents a very expensive option.

It would require significant expenditures to achieve and

elimnate the use of the roadway at Gate 14.

Apart fromthe liizited increase in capacity that is made

avail able by this particular option, it is vital that it

is understood that this increase is only valid if the
stock level. remains at around 25,000 tons.
As stock

| evel s rise crane capacity declines.

The whol e policy of economc ordering ahead of tine is
done without any realization that it inhibits manufac-

turing. The extreme case would be where steel was given
to the conpany at no charge and stock piled to such an

extent that no ships could be built.

18



RECOMVENDATI ON

OPTION ONE

In view of the very linmted advantages that are made
available in option One and its general |ack of viabi-

lity it should not be cansidered.

[
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QPTION TWO

Buy another crane; retain current size of yard.

Using the same reference period data theoretically, it
woul d be possible to double the output of the yard to:

88658 lifts

2366 staged
3644 to wheel abrat or

Because interference wi LL occur between the two cranes

the actual increase in output will be reducsd by an

amount due to interference. If the nunber of plates
[ifted to the wheel abrator rises then the |evel of

interference wll rise.
If a second take-off station were provided for the

wheel abrator this interference would be elininated.



COST_OF NEW CRANE

The projected test of a new crane woul d be approxi mately
$2, 000, 000.



OPTI ON Two BUY NEW CRANE

CONCLUSI ONS

The addition of a new crane wj|| offer a very Iow
increase in output fromthe a4 at a very high cost.
There is an extended period of tine prior to delivery.
There would be a technical requirenent to split the yard
into two sections for purposes 05 production planning
and control. The precision with which this planning
needs to be done is of a very high order.

Failura to maintain this planning quality woul d reduce

even farther the output of the yard.



RECOMVENDATI ON
OPTION TWO

Wth the low increase in output and the very high cast

involved, this option is even less viable than Option One.



OPTION THREE

| ncrease size ofyard.

Add new crane.

By combining the increases gained in Option One and
Option Two. i.e.

32.50% I ncrease generated by increasing the size of the yard
100. 00% I ncrease as a result of purchase a crane.*

The addition of a second crane would reduce the tine
required to take a plate to the wheel abrator as the
average distance travelled to obtain a plate would be
reduced from 855" to 428'.  Thjs reduces the Iift tine
from2.73 mutes to 1.59 ninutes.

This represents a reduction of 42%of the time spent on

productive lifts.
The current anount of tine spent on productive lifts is

13.90% of the .net-available .heurs. |f onLy 58% of this
time is used because of a shorter distance travelled,
then 5.8% of the net available hours is exposed for
lifting. The actual percent of tine spent on productive
lifting as aresult of the use of two cranes will be
14.70% This neans that the theoretical increase in
output resulting fromthe second crane woul d be 106%
However, interference would reduce this {, apout 100%
predicted output generated by Option Three with current
tonnage in yard.

Option One:  Total staged 1,567
Total to wheel abrator 2,414

Option Two:  100% i ncrease 3,134
4,828

24



RECOMVENDATI ON
OPTI ON THREE

The very high costs associated with this option nake it

unattractive and it cannot be recommended.

25



CPTI ON_FOUR

Vertical stacking.

The use of vertical stacking in teyard will require a
change in handling technique fromthe present magnetic
lifting device to a mechanical lifting device. (See
illustration,)

I f the current nunber of different plates is numintained
(2,400), it wll require as an optinmm 2,400 discrete
sites for these plates. Wth thecurrent yard at 535’
long it would be possible to have 13 sites down the yard
each capable of holding a 40" plate. |n order to accom
modate 2,400 different size/thickness/w dth conbinations
it would require 185. | ocations in each 05 the 13 sites.
Wthin the yard |ayout at present each of these |ocation
could only beal wde.

| f the yardis extended as shown in option one then it
woul d be possible to have 21 sites down the yard and
woul d require 114 lacations in each of the 21 sites.

This would nean that each location would be 1.67'" w de.
Wth vertical stacking" it will he necessary tochange
the plane of each plate several tines in order to pro-
cess the plates to the wheelabrator. They will probable
I ncrease the hazard associated with handling plates.
Wth vertical stacking it would be necessary to have a
rigger working with the crane operator. \Were there is
nmore than one plate located at one site there would be
additional handling required to isolate a plate for

lifiting
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OPTI ON  FOUR

Vertical stacking.

RECOMVENDATI ON

There are significant costs associated with the intro-
duction of vertical stacking and the benefits are nore
limted than at first apparent.

It is not a recommended option.



CPTI ON_FI VE

(bt ai n out si de warehousing to hold steel.

In order to nmeet the requirenents of the yard and retain
total Flexibility on plate selection. The use of out
side warehousing is a very obvious option.

There would be a distinct advantage in this approach as
it would allow the shipyard plate area to be reduced and
this may have considerable benefits to the requirenents
of the yard.

The di sadvantages associated with the use of an outside
war ehouse can be identified as follows; cost, and
control.

The cost of land in the area is approximtely $0.25/square
foot and to obtain a plot of simlar size to the
steelyard would cost $30,000 Leasing would cost bet-
ween $5,000 and $20, 000 per annum A crane woul d need
to be purchased and a system of hauling the steel to the
shipyard woul d have to be obtained, possibly |eased or
bought | ow| oaders.

The additional labor and admnistration would add to the
cost and create a new requirenent in production planning
and control. Thisis al ready causing theq crane
excessive unproductive work. The opportunity for con-

fusion and error with two plate yards are considerable.

29



QPTION FIVE

bt ai n out si de war ehouse.

RECOMVENDATI ON

Hi gh costs, additional adm nistration and | abor-

essentially it conplicates, cannot be recomrended.



OPTION SIX
Kit-out yard by days of work.

The yard at present caters for 270 sites for the steel.

In theory it is possible to allocate a days work to each
site only if each days work is organized in the order in
which it is required will it be possible to benefit from

this re-organization.*

Toachieve this will require a high order of production
pl anni ng and control.

As a system it could affect or conplicate ecanomc
ordering ahead of schedul e.

The biggest advantage that this option provides is a
retention of flexibility, and no costs involved in

| mpl ement ati on.

*At present 9-19-80 the panel line is approximtely
1,500 tons ahead of sub-assenbly and this is not a

strict requiresnent.
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QPTION SIX

Kit-out yard by days of work.
RECOMVENDATI ON

The difficulties of organization make this option insufficie

attractive torecomend.
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OPTI ON SEVEN

Standardi zation of plates available in plate yard.
(Reducing the number of plate sizes to a manageabl e

nunber. )
The concept of standardizing the plates in the plate

yard is perhaps the nost difficult to come to terns
with:

Wth the current quality of information available it is
also extremely difficult to prove that it is worthwhile,
it is nuch easier to raise "red-herrings" as to why

standardi zation will not work. |n orderto try to
determ ne whether or not standardization is the best

option, consideration nust be given to many factors.

(1)cost
(11) Shipyard Operations
(1'11) Design
(Iv) Production Planning Control

(v) Purchasing

(VI) Steel Control
(VIT) Estimating
(V1) Long Range Pl anning

33
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In determining whether or not it will cost nore noney to
Standardi ze, it is necessary to consider what happens to
plate in the shipyard now. The essential elenment in
extra cost is what additional material wll be scrapped
as a result of standardization-ne answer is no nore
material wll be scrapped A present material that is
a remant is used by the Plate Shop for fittings and
otherrequirements. Estimating use a 14% al | owance for
scrap. The definition of scrap is: The difference bet-
ween the total nmaterial purchased mnus the tota
material used |ess any destroyed by processing. The
current Level at scrap identified by this definition is
4.71% Wth the retention of current policy using remant

there is no reason to have any increase in scrap. In

addition to not using anynore material there are sone

significance cost savings to be gained by standardization.
(1) Reduction in utilization of the crane in the

steelyard to one eight hour shift a day. Labor

Cost Saved** $69, 243.27 p.a
Electricity saved*** 27,213.56 p. a

$96, 456. 83 p. a.



This sum of nmoney would at current market rates of $435
per ton buy 221.73 tons of steel or 5.76% of the actua
tons across the platen in 1979.

There are additional savings in purchasing steel Control
and a reduction of waiting time down the yard.

Information supplied by T. Mrtin.
** Based on $9.30 per hour plus variable overhead.

***Source M. B. Phel ps.



SHI PYARD OPERATI ONS

Standardi zation to a prescribed level will allLow the
shipyard to operate nore effectively then at present.
The 507 crane will be able to, net the projected denmand
with only one shift operating. |t could Iift 1,085 pla-
tes in oneweek on one shift. At present it effectively
lifts 325 to the wheelabrator in one week of three
shifts and six days, and on average 308 plates from
railcars to the yard. These may be considered as effec-
tive Lifts and therefore_.the current effective lifting
is 325 + 308 per week in 128 hours

;38 = .202 hours/Lift

Proposed |ifting.

40 = .036 hours/lift
1,085

This represents an inprovenent of: 561 11%
The steelyard as at the start of operations in {ne shi-
pyard and it is essential that is operates as effi-

ciently as possible. |f the crane cannot support the
yard then when the buffer stores run out the major shi-

pyard operations wll cease.
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DESIGN

Based on discussions with D. Krumweide responsible for
hul | design/drafting there are no restraints inposed by
the introduction of standardization.*

It is worth noting that considerable flexibility exists
already. This flexibility is inposed by the fluctuating

supply of steel.

*Standardi zation woul d only nodify the nunber of grades
in agreement with the design and engi neering require-
ments of the ship, as grade of material my be a design

or contractural requiremnent.
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PRODUCTI ON PLANNI NG AND CONTROL

Production planning and controal are required at present

to obtain specific plates, yhjch jnposes the very high
work load on the crane. \yth the introduction of stan-
dardi zation the crane will be able to obtain plates on a

much sinpler basis. This will be by row and stack

number. In each case only the top plate on the stack

will be Lifted. This elinination of "digging tinme"

will sinmplify the operation in the steel yard; will make
in the steel

production planning and control sinpler

yard.

38



PURCHASING

The purchasing effort required at present to process the
ordering of 2,400 different plate types is considerable.
It requires the devel opment of steel pricing and issuing
a purchase order for each different plate.

On the Carl shad Tanker contract there are over 1,000

different plates. The current practice of buying ahead

of schedule to obtain the best price would not be
damaged by standardization. |n fact, it should be
possi ble to obtain lowerprices by virtue of stan-
dardization. There are considerable cost benefits in

quantity steel purchasing and in restricting the
si ze/thickness range and this will be an added benefit.

Standardi zation will make the purchasing activity easier
and | ess expensive to carry out than present. For
exanpl e, attachnent on page shows typical pricing

sheet .
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STEEL CONTROL

One of the najor tasks of steel control is to natch
pl ate sizes to engineering draw ngs of requirenents,
these woul d include thickness and grade of steel.

The objective is to ensure the | owest percentage of
scrap off each plate-hence, the existance of 2,400 dif-

ferent plate types, at present and essentially an infi-

nite number yet to cone.
Wth the introduction of standardization the work of

steel control wilbesinplified, and woul d take | ess
tinme, however nesting of parts onto standard sizes wll

have to conti nue.

&
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EFFECT ON ESTI MATI NG

Estimators are users of jnformation, and as such are as
good as the infornation, available to them
In the absence of an existing, work neasurenent program *

The basis of estimating in NXSSCO appears to be com

paritive estimating using historical records.

Current Method of Estimating

Materials Pricing

Determ ne net steel weight.

1. (a) rough estimate
(b) detail steel take off from contract scantling

pl ans-by ship areal by steel rsquirenents-i.e.

grades, shapes etc.

(c) past ship - detailed steel requirenents
2. Determine scrap %- Net x s. f. = gross.

3. Price out steel . Goss tons x $/cwt.

* . . . \
This program is being carried out but has mores work o

< e . s .

do before being able to Sumish the necessary infor-

mation,
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LABOR
Determ ne net steel weight:
Bow
Stern
M dbody
- inner battoMs
-long' 1
-trans
-side shell
- upper deck
Superstructure
Apply hours/ton.
The net tonnage is nultiplied by a scrap factor. * to
determ ne the gross tonnage required to be bought in
order to manufacture the ship. The gross tonnage is the
tonnage paid for by the custoner and so directly affects

the cost of the ship. The lower the percentage between

the net and the gross the |ower the cost.**

Estimating state this to be 14% Additionally they

state that this is not a precise figure.

* *

Source Estimating Departnent, this ratio changes with

type of ship.

$a
(P8 ]



Wth the introduction of standardization the gross to
net tonnage will change.  Alnpst certainly it will
increase. Because of the current nethod of estimating
it WIl, on paper, increase the price of the ship. But

the actual amount of scrap will not change from the pre-

sent 4.71% percent certainly not as a result of standar-

di zati on.
The inplications of this situation is a requirenent to

nodi fy the nethod of estimating. The present use of 14
percent does not reflect the true figure, if however, it

secures contracts it should still be used even if stan-

dardi zation shows a difference in gross to net tonnage.
Froma profit/loss situation the onlyfigure that needs

monitoring is the true scrap content.
Wth the devel opment of work neasured val ues estimting

will be able to use nore accurate criteria for esti-

mat i ng.
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EFFECT ON' LONG RANGE PLAN

The introduction of standardization of plates in the
plate yard will provide the shipyard with sufficient
capacity to meet projections indicated by the Long Range
Plan.

The expectation shown on the Long Range Plan indicates
an increase of 100 percent over the next 20 years.

It is reasconable to assume that the steelyard will be
required to provide 100% percent more plates over the
same time scale. Over the next twelve years the

impacted tons three year rolling average * is shown as:

800's Bercentage Increase in Output

1879 69.1

1980 . 64.3 - 6.95
1981 78.0 - 12.87
1982 .. 83.0 . 20.11
1983 88.0 27.35
1984 92.0 33.14
1985 85.0 37.48
15986 99.0 43.27
1987 104.0 50.50
1988 107.0 ) 54.84
1989 110.0 59.18
1990 113.0 63.53
1991 116.0 67.87

* See illustration f£rom Long Range Plan
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QPTION SEVEN

St andar di zati on of plate stock.

RECOMVENDATI ON

St andar di zati on has many advant ages:
(1) Shipyard operations inproved

(2) Labor cost on crane seduced
(3) Purchasing sinplified

(4) Steel control sinplified
(5 Crane life increased

(6) Low cost to inplenent

The di sadvant ages of:

(1) Restricted nunmber of plates.

(2) Current estimating practice.

do not represent a justification to retain the current
system of operation.

The overwhel m ng wei ght of evidence supports standardization.
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METHOD OF STANDARDI ZATI ON

In order to benefit from stanuardization certain parane-
ters have to be identified.
(1) How many standards?
Based on the available space there should be no nore
than 240 standards
(2) What elenments conprise a plate?

a) length

b) width

c) thickness

d) grade of material
Length and width can be determned quite sinply.
Thi ckness and grade of naterial are nore difficult and
w |l require discussion and analysis with design and
engi neering departnent.*
A program needs to be devel oped to solve the prablens
that may be generated by standardization, and as with
any set or rules or standards there may be exceptions.
15 this occurs in the formof, for exanple, a special
specification. then it nust be justified to whonever is
given responsibility for the inplenentation of standar-
di zation.

Clearly here exists the |oop hole through which standard-
di zation could be degraded. it is inperative that these
exceptions are thoroughly investigated prior to appro-
val .

Mai nt enance of the standardi zation program will require
anal ysis of usage and review the changes in standards
that are shown to be desirabls.

© * There are approximately 40 thicknesses and 23 grades
of steel in the yard at present.
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THE VWHEELABRATOR AND COLLACATOR CAPACITY

The wheel abrator operates at 9'/m nutes.

This nmeans that at best one 40" foot 14 such plates in
one hour. 1,092 in a two shift 5 day week.

This output is based on plate work only and commpares
very well with the projected crane output of jops plates
per week on one shift.

The col lacator cycle time is 4.0 mnutes and patches the

wheel abrator capacity based on 40" feet long p|ates.

wm
._l



DATE

Thur.
5. 26, 1980
1

2
3
Wed.
Aug. 06, 1980
1
: 2
3
Mon.
Rug. 04, 1980
1
2
3
Fri.
Aug. 01, 18890
1
2
-3
Thur.
July 31, 1980

[27]

2
3
Wed.
July 30, 1980
]

[8)

(VW)

Tues.
July 29, 1980
1

Mon.
~ulvy 28, 1980

B TVRN N e

Py STACGZD 2ATOR DOWNTIM=
L,615 51 63
704 22 -
688 17 17
409 20 4.50
664 31 - 1.10
1,173 51
481 S 82 2.0
497 1l 1l
452 21 -
1,430 37 g3
645 1ls 5
636 ls 57
532" 18 -
1,833 43 g2
769 13 10
585 17 42 3.75
392 13 -
1,746 43 52
403 14 1l .80
2889 11l 81 3.0
358 14 - 1.0
1,027 39 62
598 15 7 1.50
496 l5 81 1.75
293 3 - -
1,387 34 63
602 18 2%
361L 7 53
303 21
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13,

w

1980

1980

1980

1980

1980

1980

1980

1980

—T S STAEED WEZZLASRATOR DOWNTIME
1,148 25 104
601 18 - 8.
465 4 - 8.
583 13 -
572 - - -
572
182 6 11 5.0
540 20 82
500 29 -
1,222 55 93
728 13 5
453 9 67 2.5
355 1L -
1,536 33 72
577 14 15 ,
739 18 48 3.3
603 9 -
1,819 41 63
538 10 3
303 5 73 2.5
363 14 -
1,204 29 76
585 20 2
600 10 81
499 20 -
1,684 50 §3
699 18 9
442 24 57 2.0
474 3 -



REFERENCE E.

Pl PE FOOTAGES - PAST & CURRENT

NASSCO CONTRACTS




NATIONAL STEEL AND SHIPBUILDING COMPANY

INTER-DEPARTMENT MEMO

bote. June 29, 1981

To:.....Js Ruecker Dept

subyect:. PIPE FOOTAGES-PAST §& CURRENT NASSCO_CONTRACTS Job No

From: W. Sullivan .4(}[[ é-kgi_éjé'\.«—’";

Dept

Attached find the per ship pipe quantities for the LST to present NASSCO contracts.

If you have amy questions regarding the data give me a call on extension 690.

cc: R. Monastero




.
FONiea 1 B vbud L b BB U sl 0D it é

mraeg] uate i . . /I fhe
l'l I . o PSSCO BuLT SHIOS~ PIPE FaoDIGE § (ACTusbt. Aens £SIInIF »)
ot aeraa ey s vene o g peer = ”A n:......_u.....:.._.-._...;..u'.‘/"‘r}or’é‘.if‘ f’ “2 /ﬁ‘l‘?f?éﬂ ?— cOrTACT € S
S " o :‘- " L Y £ /- TR 1 TR 1Y
g et T L AST_Rewy _AES | Aoy ~_ARYES(.Y) |oso
“ titee. of 191 2 Bilef2lads] | Daaws_ B flof )} Depsow
o ¢1) 4S5 b ] Werd foges) } . ) /da) c2ery} R I N
) Ccntttin FSHAS wossto ) 12-deuetyref8uip dnrue ' . 7= eoptanr e sy I { VY- o fobest fore. alwiens '
. Laenc ponshit. fush Swp | Lfefoy . T yERY 14 ' I N R
' D1 0E 1y 48T S0 ' 2a2aa ! ! 11""/ 4 ! , | ' O B .
: Fensi nan ot & 473 -paooca fwe Gfssr) : I Hiyracdac) odir I D82-383 il se vy it (o u/)tl) !
Vv i sovns e spsn g 4 , | | - l L ‘ -
v Poilere - o ’ T i N T Fo A Pl :
ot Hikapul: iy 2lails - ' v i .'_| ) . . l : g b i
wf s f',‘.u{,..n., Linenie, ;‘;-'n/u 7238 A vt punie A - N ! . .o #/79. i '
oo Wanboealrns fin S’.‘V‘/” - ) | -, . | . - 1 : .
3 Pt I/~//M( b l‘a')-r:_ D lre Sos 924 . . ' I"‘ ; . ! f 2314, ' . )
wRonr H‘:-rulsm-n Cersdral . : ,!Fﬂ& AL Yrur geas R : l048 3 ;
vel i p "I[u:l 5’1 Ll g ,;/(.Jn - H ’478'7 ( : l llzl’l: ' : .
v Heee Wnien, ‘ Xa,u.; wsqla 358 - e !l‘{]_i [ . R ‘:f:"i'/ . H d
Ry :a"- ‘: ol f,‘ S S’/J/"Ml VX ] ‘ ‘ 322¢ “, ' ' . l:ﬁ’a 4 ; '
whoe .0 F 100, Servian 757y o [p 2 . ; . hiys, E .
whon fleb Ot Spatan Y0 . ! /fam ' 2t | I C
(1 Sl lendyas Sy;/uu 938y P 9257 . , 2207, | : i
wlisy VI P 'i Iuh;-»,.n Syal'ﬂm , N . ’ ! |' . . e . g" I l ! 1 .
el N e Conpu lyamias 5;/,. (3. K14 ; . l 7‘4‘/5 . ; ' £y i I : !
Rl /l'l Irae. tupc s f‘ Li'u;/‘ i /380 . ' 3577 . . : : |£f7f, t | - ! ' ¢
ol b Pl Sys. 3158 o i 1431 : ‘. 3195 ; P
ol o] Whivnbawe Vaslotin oo 228/ . . 2447, . - ywe? | |
oeee Jene Spriskicns Blmk Clhwide B34 ‘ ’ S WYYy _ 3392 , i
<oy Wore L frasninhive § Condaal ¢307 . , i 150 ‘ ] 49, l .
wlys fod.. L Builnst Sy 77 : v ! J3sé L 4634 - ' i
g L5 Sanidne, 7363 : P 12 28S] : y290 ’ '
sfsae fonppess ! Decls Dyams /800 ' 23.3) :7’.3’/ o ' :
sfin F_O M Tesusfen Sye Jor8 ! 2150 209, } ; I .
<0 Pk Heulos :'fr;.. ) y : ) “fiz00), ) | ! /l/:jrgr/ . P
wle, :a../u.'_t:t.'u YA .'5/,. S ye Y | s 7138 ; e l : £7957. i LN
s d2sy Mo Liliom TV 746877 . 12034l ] i i : 1592 .
oot PMose Bpran s 19783 ) . o ¢o3sT . ; 319717 : ,
whers Pistitho. Pians: 1% RN B N o | N
I EVRE TN VT ATy T | ~ ' s ! L- | ’ ) * I : R H i
| Jasn i cnns | - . ; L | o - o
wfbd s Wesls Sowins fobesesa | _ oo : 13227, : 5807 : . \
ol e q) shp 11835514 J 125928 1 ’ ! 121823 F1. . )
: - <A1 | - X
i ol 1]
] o ] ] 3 6 7 a 9 10 it 12 13




§ra--

¢ a2 v & -

~

Cl2e /8y
2 o
ratrsate oy I _ I i S e T i e
I.:....u- ae | S . _l__1 - iy “__ét‘-';w." “:; __:5.' - 0[3 7 A\}ﬂ‘l'l sz
e TR IT usted
e s o . Athokr ) &L—i lod ‘9‘"_,_51 -
ok o ; Y (ens
o dpze ) | __l}:ﬂizu %;;;—)— 3 - , vn iy oriet;
ortncnel” AT AY, ?:eu:_) o d»q}ljl b b e . ; 10]e)13
Jer tsaas | ' i a0 o : '
et C:’u- £onorP 0O Ik Eh ' l l 3/ 4¥ 41 E . b i oliil Rore(v/i/20)
92144 B . H . 394-2792 .
(bﬂﬂhk73”4mr”t~J 1l1112 [ d/ﬂﬁ?' }ny Py P . b
Slasd Comle- Luat hip | lataz | I R & e BN s,,J;,. 23| !
Jlk livery tust Shepo 38Y 2792 kuer fefvfn Pl ) - ya3r ! b i . i
eI IGE, ""”"”- : : ' l ’ Wi l § , 2 ;
Qv 1), Shop Loc b, Tipe Sutocd: 2isul 208 ) : ’ Lﬂ# | /44} /6, e
2600 Boilesn s /s - - I | a1 o u* ‘234 21¢, :
2l /l gl ey i f 42 331 i | Lzz 'k774 290, Y26% | l i
03 Yohalhan, L”’”"’“ ”0’“ ¢ 1y HE Y/I z073 i I777i 2733 |
sonf (},.l,,,r/,. 2 i Siy, / 25z 200 ‘ ! ] ‘r‘fzz; / 217 | | 9298 | 10053, to
Ay 'J"G"(f",a",“ 9191 72‘; : | / 0‘2 ./,2,,1 S se1y) ‘
204 2nﬂ’“p”“' ol 22 hid b i 2o2/] ieag 212 '
zop\Mats Sloan, 5 (7’/"'" y 5’7/7? 55y, o I } 4 . /7522 ' /3‘24 v238 b '
208 Y. Walen # g G 1614 1625 ! i | W13 gy yest i /2'2{.3' /604 oy
207 e ECarl 1} 5o Syzems 1037 74 by || 225 ) (i L ool '
zio fa i DO, Seaven 2273 | 2y N 2053 P I b | aem P |
7 Mot O Syele 1778 1¥80 ! by - s ' 1784 2016, b !
oo enlios S ’/“}" .- - ) | 313 b9 N1 miso | svws I
0] enlilnlien S, AN 317 311 ! yzz yse e, . 11173 15707 !
50 \ie Conviliawnars Sys. 7 | 557 ' e 5334 raa | zosso | S
502 |Welric % ners ’r E iy Y240 I8¢y \ l 24 " ) / Yz 75%¢, f ‘o
s/} o # 1e Sys. , ¥423 37as” ; c 2783 27,¢ Jy22 £107 i ‘
60 [l bu s '””"I/W.‘ 2315 | 229 o N Hed /,ml noty
Lo, J,m, ,,n,],\,, ¢ n:-kgn;m- 1119 128 \ | vz phaay y FBOQ ’,“J
o1 Jio > "'i“";/"M"f Sl 27 . ; it a7 ' 2¢57%) s I i
575 L‘S,/r.r i bn””’, ” t4 3949 3jco - i , l‘/” /sz yy39i 179 ' :
10, 4 S S la . . 423 100 ‘ ' %A 1 '
sa7 1 & Drnew 102 | J Liyya 793 Hode, ! i
) wppuss f D 5 14y, " | S 977 39,7 | 15723 i
sy ) (') YN /ﬂnnshp ¥y’ Y192 52972 I -"727. s ;gzﬁ‘y 32433, ! i
/. I,,,,A H. H}u:t :/ . 127 1738 ! '/‘Yléi " ) 5 : 75_/-
7}( Conegenszuzt Hhin” Sy, s 317 ! bo g 7775 P i f ! '
;/.; /) ,;/(/m: -’ L""'""l "]/yj() //41/7 i I - ;— ; . ! ) i ! 4
474 e, P P : - T ' ' )
15, ’ IG Dys. - ! - ! ' . i .
o (ot ren . |- o P Fyp :
i Biwer Woovslen - | g “srze 183977 rr {24 ' i
S 2 e : ¥ - L7i<rls) 7 - !
Lol Tina) &os hbes b 16s3 | _teto EZN W R - T B
. el qab folorg, Uofe, o 22 ey COF I, ' ’
i IV",l,’ o ) Lhip sronekmy it " - i w | b
agp o - ) . w "
1 . p v
K 3 B ¢
1 # *




.
IR R YRR TN N YT LR XL ATV R (L]

|~Ililll .A'l
v s :;."' $ompeer e poasried rmeger . s SRR LSt ;--L-‘-l.\ L ver el MR ddve bk k3 me e s meesTer & e owm 4 e e Beesed fam - ]0/“ e
R o I sy Tl it ,__. e T e T T T e LT S T TR T T
IR cortrieneT “-11 2es. ,g,(__l IB a- (L) | __Moe-dae(s) ’
o L{_ ” |n—IL agiaes it o Al E._'/ LI Pearn
e 4(!{,/ Geonnd | . . (‘fz Mo d ) VT Y GEesd |
' _c,,,I,u..vlsm cevesisn | -savccedmenis Tied, ' e mv,&u nqdnre' rus. ' v LY @-corondoo mumsed -
-1 haiad Conieds, },m' 5’):,; 7/‘1/7‘/ l t 3 #/96 |§ i Do P 7/‘:’/7"/
» De Imn/ lash S .f ulihie . P /M’ b i I : 1/1/71.
o Y vag so.:/?) SPYS 0 Ime Ly ftory H ‘/8~7n‘.m a ¥3r3/08) ; ! 702497232 4 um(g/y/n)i
° _‘2{ }J“F .[‘E‘_/"“ ﬂ’ﬁtﬂ-‘-’ﬂi— . . . i i | ! ! : : .
Moo NEonile: Ol AVAIL. . fey r . H "ol '4'(271/1- : : 47 m 424 Fe :
f2ol lll u/)‘ial l/bls - PR - l—l ! ce = '
w7z )'n /l, Vi, l'/u‘h'ts f;l s 418 74 i}aﬂl ‘, . S‘Ib’ 157/ ' .
wliof Voemidse /:m' xS, 'p// 22 . 20 ,e 2/, 4# 2 l :
N e TR o2 Sranh 1 ué)/“ Srd 213 . : 8] - Y| . Ew« z¢9. P .
N O ol leal | 7ses . 466 17574, ! 7254{1 7453 o ’
sefzer) Wliaer Sfeens ,/,/,m g2y ! lﬁo /274, N 781 !
wliog fleoe Wales § ! Comenrzal 621, i V.4 a2z ; slz 5%7 i
[} /17/ e, .‘(an/ /4-; Ai S/J/tms 327% . l 25 34! g '337/ ' ' V.S’V ’7“ i
wlae 1 # ['O Syslems 11ez ' i /F/M LYY . / a’*?] g i
wlétt Hhyle CH Sysfen 2143 S 22¢q 2424 ) 2'/1.-3[ 2220 : '
‘( vwlsnol / rlraa Qy‘/.\m {710 . L {89 ?"“74 . 3"/034 /ffJ i '
whizy, V:.All l,«,//n,-l S J'//"\ \ -, ! ' - [ . ! . l - | '
wrSo2l ik Can //.uuv.m Sys ‘ 2187 ! k?'l 11’04 : v ..!321!' 'px? i ! P
wlsosf Wefoia. Spaces § Eugo. ! 355, i N2 L7Zi N I 'l s22, 43 C
4 59'/ CIIIN‘/: [f//—m .c,;/f'u '/“/'/ . i . y 24} Uz‘/ . . 6'2'47' “’f'ﬂ; l * :
i L= H..n biare S v/allmf/.n S0 oo Jiud ys2s . i '/ 73 yezy, l
M50t Y, acluiblinn F it isom, 2587 | ! ,ém;l AT 1 ’1«‘ 2""9! i Co
i E14 (7D /»/ S5 o 3huars § Cnndes . 1508 b Ji’l‘t f79¢ 1. e 1./ I‘IR‘7| :
|08\ Bitae £ Butlnat S | 3sa l," , a3 3jeo| | . 19 |, 2es1l [ \
« 1509 I ) l). ._»mu/aw/ Yos9 T 3tta7 ¥4y . srn.v '3;1/ : .
i PX2 .N....,/ e 0 :{ Jecn Lpntas 1 . s b | 3 ;3‘/4 588 54’/ : '
et $OVUILE lpansfen Sps | | 1557, . b ’l""! N naz )uz.
i VX )/ml Wnlros € Lo i ! F1IE . i ' I I 5 /7Y, 5709 4994 W'St.q ;
il DYZS Lqere g L Sys. ! sade, ! v G146 Gz 721, 2124, .
i £Y& v Sleom 1 U b Y4 7514 i h ! 33‘[:! 729 725 égao . )
adstt Phize. Ppise Sy, 12364 : R Y ko Gosy 751/,
b LYV !/: il ’lom /'uinl - | i I '“z] i i - ! - )
L2 YR f TR Ilu wolsw ~ ’ H “' ’ ' H * ! " l f
! T - - B I i ,
o 5-: Yl Wu -“"LA ‘;-uau‘uu.‘/nly e __‘E_A_L_‘ : __.J" 7. -~ Lkl 1 : —llb&—. AEE ‘ )
Ala bl e vs) Sﬂ../u . 18138 1 /;:'Zzyzlwt ﬂ,q,,,,z_,,, ! oy sy Fl . i
w . ‘ - .
m \ ' : s . 1 { '
' 4 3 4 8 6 7 [ ° 0 i 12 “ M3




prmsars] eare 1

' ariinrnel” _g‘/_lisl[_g_z‘(_z)_r Sﬂﬂ:“ wl) 2k (X)
: 3." _[l’ll' ’ ' U:_li_ B ” c{ ”l/) I)Fﬂub) ’2/]«[ /// l'/ ,)’nuh)
e e Grinzs) , . (Aec ) ‘ (Sracs ) .o . fer)  Y(Gros 2
' cortitervi I S, J.l /Mf.v.m o - SAr cefmited b= Ik 7 n I JE M)rm s /ﬂ/'ﬂ(t}e | 3 ' Q-sarrREcd 1amade
“ S!/.u‘ Cons l ﬁk:f¢’|:' 7/7/75 ! 7/3‘- 7<) | ! ' H I/'J/l '
' ll:/n'u l. nzl Sln/: J/l/ 71 ' . /afl.s' 78| i ' ' ! ! ' '//In/.'lo . !
. ontNn)t So & 38B-~7126Nf1 (3/2/78) : wos- 335k ibri(eds /18) v Y08~ 12§ 0vr (32480,
i _1)_,\_’_! () Jlnp ’t'o’nd( il[l( ql—"f' [ '-1 ' i : : . . '
Jeor ) Porlne ‘10 7E}  1En . A /‘437 m | ' 700, 1 lixo .
Y2en fl’-’ wlciam Ldoils R - - . "" " | ;"‘ L,
w2034 7’ aflia. L'l"mmas n f»_ﬂ. 55 9’7',' i A3 J522 | /,’30 / .4 . '
Loy (Tom[/u:/um /’m: QP , .20 s L / . : e i oy
wlZng ¥lelybes Suare ’1, a ra é/ 233 V2% 4 . é0 i Y, '/'// '70 : .
Xl P /4- wlzrrss Contual Valk S 9570 T 471 242 ' . q128F L?cm !
wleor) ¥nin Slensy. Sysiem 770 1274, ' /|es z.( 7 : 2 Ises ! C
2oz leve Vulen # Gouewnte | 1 1150 'M'/ 703 Yo g1 i 10018 | 12477 i b
0 3 l(m///m’_f/w Spe. | 0 Zee 1673 22 187/ jaﬂ ‘e '
ol | 1.2 400 fons 1019 077, 253 ,i/'(rr ' 576 24/t ro
el 1) I..[.r ol é ;/c..., v 2138 KA ’ £ l" 2lc55‘ ' 2'47'7 2'317 Cod
[ Rg l colroz (Il 377 m ! 1968 19Y¢ ;7/ ) }?7/ /’/" A i 1I
wilnf l(ﬂ/ /I)//rul J/:’/(ln * T - R :.' Hi. . -
"w &)Z ’1[ ‘/-"“I llv‘luﬂ -(: s t 27," 3»’7 1 Zl;j :’Z l! &"'/ o 0/ i "
oozl i Sppersd Coup | 1 272 ) 200 B 10 o 55} H7e P
wbot Comen Fpme Sya. | ferd yet7, 7§27 ‘}: , ¢272 érgst ' .
sefhay l‘llh&lt'n /4"//1///'/1‘»:.. i Yufe. ‘/3'/'5 . 4o0d 34 ' ’ S/ -337‘ ! . .
IX3 1 74% m{ /lm,(/,.-. ,'Im«(/rm/.y ! 241 25¢d 1t q j§94 | '/‘?3/ 7‘75’4' i 1
24 H’Y" /luful ‘m( (""/A‘u . '/02' 140 fﬁ‘, 773 ; ’l’z\j I "
B R (T Spe | | 2598 | svsg ds21 dros s‘f'/ﬁl 5#54 o '
i o A P Sond o | 3Y97 343 ! |733 1¢87 9, j 5573 '
L 1/ ﬁxuf»,u,_ P Dok Vﬂ»‘ﬂ 44 77 ; Vfl £¥7 r§9 i?/é ! i v
whsn Ydr gt /“,,u;m- gl | s 1353 | Lser 155 1w 139¢, i \
A5 12Vl k e nrers Sps (58151 totéo ‘ /1%11(0 13807 13p7 1¥2ey: i " :
wles3 VW onpnnssen /), UY7R 5Yn g S202, | 10 70% /o:sm ;E‘r/']i 10477, H . .
Sl YU V2954 d ey bt 7482 Vivid I : /0430 1333, 1oy} 1220/ : Foy i
wltatlise | ,,, e -)/J/n.. &1 qhs . 351927, Jav13 28244 ) 32477 ! . |
I YA I)'v,llllo.u, //nu/‘ - - i - l I ! ! ; l 1 : : :
“L23 ':u.) “-mu/(n - ' ! il i I I I
i XX ol (w’: - . | . ' ! . ; . 1954, 195 ' I L
e 2 M'*I’.Jo.uu'nm hibes, ave. Y | sy 2204, 21y ' ! 3211 3024 ; v o
ol Che (1) 54, P | 13509 n{sveast o Pl 14395t ) Yreryazn ! i Y 28987 pr) 1Y 0Y2 1. ! | b
; | | | N !
40 ! ! ' ' - l I: .

' 2 ) a 'y 6 ¥ ‘s $ T " 12 i3




. - - et

ol KRR )
) Clavlyy
; S o~ (’
. ' ) 3 . S AT e i6.ai 7 B S., - 9 . 0 " Y] 7
¢ ory peric | QQ_’;:ALQAM_@; Leh) e ke, (<) . T-0r ) 71.5.¢ («
,{/a[ ”n,/ pﬁmda) u}h%’_‘l Aided . E.‘” Alf /fall Dﬂm.n.)
(M) (Geass ) | Ner ) L (Geas ? ) C{ker) (_Gna.;u) )
! ot freas 1. vris ¢ gesialy *j 23 ‘ou S8 Vg g 3 ,WL‘ R R ath l (YR E Q18 e !
‘4 et Covate. Fast 51;/. wredry r A U1y gr2id
J ’:,/,'u:n/ dugt Ship y !/a. ) RRY ,radr. HEMd PR 1a1 pH- bl Adee
1 oINSl SOURC IS ‘At rrpladed¥i44 140 ERCTIER T 737N q Bt
M0ke &) Shye Fon Inse, 242 s pstiluds . ]
o820 'r»,"/rﬂs i p 7] SkId#(1 §. ‘safw/ 1
I R2i l}(a suleiony Llalds i - . | 1
e '/mfl‘/"-k‘-.Bem_am“. Ti'oo/:: b gl ) g Nl 44 A
Yl wibies /.-’r‘ o 5-11 /"/ us /Y
R 1% /I//h.{,-S}nuhT‘f]u fee Staclt ip A pisll A
ull- oo ).'e/-ul.s',au Conleol R qaat ¢ FbEA Je13
VL oy 'lo‘llA' S/ﬂlun S ofcra 4 ny: l‘ :
uf e i !-)nlm 4 du&)’n/. As ')s v L A
W] Lues £ Gaol #0250 Sya. b ks 7 4% i),
ol Y0 F Lo Scrvica . s M ] 313 #’rﬂﬂ i
ot ke 4 Systum ibriels s 141K 2 paez
feaw Healvie S sfem bh ‘gl s ! A4 Jaae
Wil oy \II‘.ol llibion 5}.:)‘{':\ ‘ N . 3
4N Whee Coves dyeisoers Sy s g Ly . 3 rl gLy
alend I oo Spmees 4 Euip. dae? ge 517 s
HfLor “nwao V4 praa Eys &Llu Ars q i
[\ Y /..n,[uun: :1},:/4//,;/45..»3 4 43 51/, ‘ g Iﬂf’i 4
14y YR TR -‘7/;nk Cleasids I P RS 131 5 151/ A73
e Moo Faborswis o, & Conle) s A I b sblily
“leid [Wdae © Ballast Sy, bl Y ‘ | b i b 137
L Y :")4 é sl\) S}nultlﬂ 45610 7, k ) f Qg N1tan
At Revpypuns § Dech Tums 2y si/'nq CBp an
Msul BV E Jemaster Sys shh §98 5 4474 2
I14 Py A I,;,;" //t'l)//"": _‘3/,, }' fs '/"5‘ lj/
W4 K ompicrcano A Syps, - 4149 /o 3 11 ')ja !
Witss/ r/)m .’::'/f!:ft £ Exhouest /4230 Elriey % 1 kb oS
vlsin ) Wice. Froa Sy, )HJJ 1 !:SE') 5 Lhbb Adas
vsid Wi liliss Plon s / L 2 L
il (5 I_)'.;,.) Thuwslcn. I I' | | r“ ’
vzl More! Gas ) l . } 13 y
e Mir"k:;aud'l"-- L\L;s. i, /ci'/i/ fﬂ/j sl r"f‘ﬁ’;'/ bYizb
v 5-13. N et e i _,p( " - ' N3 l
L] ‘..U;nlt( AN 1[' ' R ' ; = i ‘ - i, L]
VR MR enid (1) s P ERIP I N S 4An i 088 W] 1270 st )
It f | ¥ o]
1 11 ' i I H i Y u:)‘u:ruuli-— Fordifepre ety |




"9
"/;‘" I:, ] ; RS
. IYZ7874
{ CorfG
> ] 2 - k] 4" 3 e . .. 6 ’ -8 : - 14 — 11} 1] [¥] [N
cornenct Amenea| s poli) Ansgrn A mvore ()
3188 o IR Phlacs( (. BreeoF iy ORF¢ 1
. grer) (oo 5). (11%1) (_cm:.;;_
(o”nmrlm.;uwemu Vig U/rJ o MAL L b ha Ly 31 U /)ﬂ.:o.d.)‘a
L0000 ] oML Parpsl S00p) YA DR
v tiveivy £0S1 S1p 143208 :/.Lu A ¢ A Vs kided o bl vi4de
QONIGE SouRc B v riad vl b Al <l dd A b M
. FAJ 141 .4ﬁ g2 b7 errvﬂ”lqu
LY Q (457002 Lol QORE, pJBE 0 83
% SN 144 v|er} Ut A 17
ooy deapotsiar arnts |
L vosl S0 D1t 198 D1 068, PR
o flcanrushon min Suppty
R PRYVYIZT SN W'f §ids 1428
W W Ve YPEP VivP b} |4
e it s SyE. i # .
w77 E 00N 1V (01708143511 r )I ) 423k
VAN W A ot #- 28¢) S/c1Em ] iy P 4644
HOY O F 0.0, M100ic B . i J1 444 5,2 ¢
2002 0m1 L SySIEM st4- 3010 494
soxlin ninsa Systrna {2 s Jr
(oQed arl Syasemm ’
DI Lorvlr HosINIG- S S J > I
boly it 11 - Sp 7 2avpmenT & 2 .
W NG pogprtsG FYE 4 J r [
W] M Bnse 1008002 Allow P HINE
At Sprdt, 1 It @~é, 4 A3
884 et0 2 ¥INIC o Con vt D) A sle] 2
kol vrd Ge ¢ Mdadee AL T Sys. 1
V| N R YN ) .S/n//;n/-\/ Py A4
s of $e “IPA 4 TV ees 4//)/}/.//.( 4 A
N T N R 7 o2 ” v At
LRt He pri0eiG Sys . At LA
sedlconp ess 40 ik SN s s s
§eqBeleoX . SN o oyt iT e ) 3
b/ |13 pptie S8 ems s 1 sha shp
S Qosshiecnre peacd?
AR Loy JHntes R ik
) Irevel dAS . D7 ERE i
s eerds ¢ somduce pr | HY J )Z shle l
1<QNe ene(l) sinp . 'r) l 20 1 7o) A 02 I I il
ipals: @1 s ary g3z at 47 Vb it 4ot ek LAl $144 A4 J i ' L
) 2)urrnrm £ el wd it We 'f-’.'*; :‘ A8y VO 20 1N .u’u . l ’. YR A Y IR PFIRUA VY 2 u.;! -!j, p-ab2h 1 sl k- Vindlad cplpee A 7R At :\;




	TABLE OF CONTENTS
	MISSION STATEMENT AND PRIMARY OBJECTIVE
	YARD HISTORY
	LONG RANGE FACILITIES PLAN HISTORY
	ASSUMPTION
	NASSCO NEW CONSTRUCTION CAPACITY STUDY
	TABLE OF CONTENTS
	I. INTRODUCTION
	II. CAPACITY PROJECTIONS FOR THE THREE SCENARIOS
	CAPACITY CONSTRAINT RANKING
	CAPCITY PROJECT CHART
	NUMBER OF SHIPS PER YEAR BY FACILITY
	TYPICAL NAVY WORK (100%)

	III. POTENTIAL CAPACITY BOTTLE NECKS BY VESSEL
	POTENTIAL CAPACITY BOTTLE NECK MATRIX
	LST
	AFS
	AOR
	AD
	T-ARC
	SCT
	SDT
	CPC
	CT
	OBO
	LPC
	IPC

	IV. FACILITIES/CAPACITY DATA
	NEW CONSTRUCTION CAPACITY MATRIX
	OUTFITTING BERTHS
	BUILDING POSITIONS
	PRE-ERECTION PAINT AREA
	GRIT BLAST AREA
	PLATENS
	PANEL LINE
	PLATE SHOP
	STATIONARY BURNING MACHINES
	'T'  BEAM WELDER
	WHEELABRATOR
	STEEL YARD (PLATE STORAGE)
	BOILER SHOP
	MACHINE SHOPSHEETMETAL SHOP
	PIPE SHOP

	V CAPACITY DEVELOPMENT
	CAPACITY DEVELOPMENT MATRIX

	VI SHIP DATA
	SHIP CHARACTERISTICS

	VII YARD DATA
	YARD UTILIZATION
	PERMANENT BUILDINGS
	PORTABLE BUILDINGS
	TEMPORARY OFFICE
	BUILDING DOCK AND WAYS
	BERIHS
	PRODUCTION AREAS
	STORAGE AREAS
	TRANSPORTATION
	SERVICE AND SUPPORT
	CRANES - GANTRY
	CRANES-OTHERS
	CRANES JIB
	LIFT TRUCKS
	EQUIPMENT - PLATE SHOP
	EQUIPMENT - GALVANIZING
	EQUIPMENT PIPE SHOW

	REFERENCES
	REFERENCE A HISTORY KEY DATES
	REFERENCE B DRAFTS FOR VARIOUS SHIP CLASSES
	REFERENCE C EQUIVALENT SHIP RATIO'S
	REFERENCE D PLATE YARD STUDY
	TABLE OF CONTENTS
	SUMMARY
	INVESTIGATION BRIEF
	INTRODUTION
	CURRENT SITUATION
	OPTIONS AVAILABLE TO INCREASE CAPACITY OF PLATE YARD
	OPTION ONE
	OPTION TWO
	OPTION THREE
	OPTION FOUR
	OPTION FIVE
	OPTION SIX
	OPTION SEVEN
	STANDARIZE THE PLATE STOCK
	ILLUSTRATION OF PROJECTED IMPACTED TONNAQE
	METHOD OF STANDARDIZATION
	APPENDIX ONE
	THE WHEELABRATOR AND COLLACTATOR C CAPACITY



	REFERENCE E PIPE FOOTAGES - PAST & CURRENT 


	TABLE OF CONTENTS
	MISSION STATEMENT AND PRIMARY OBJECTIVE
	YARD HISTORY
	LONG RANGE FACILITIES PLAN HISTORY
	ASSUMPTION
	NASSCO NEW CONSTRUCTION CAPACITY STUDY
	TABLE OF CONTENTS
	I. INTRODUCTION
	II. CAPACITY PROJECTIONS FOR THE THREE SCENARIOS
	CAPACITY CONSTRAINT RANKING
	CAPCITY PROJECT CHART
	NUMBER OF SHIPS PER YEAR BY FACILITY
	TYPICAL NAVY WORK (100%)

	III. POTENTIAL CAPACITY BOTTLE NECKS BY VESSEL
	POTENTIAL CAPACITY BOTTLE NECK MATRIX
	LST
	AFS
	AOR
	AD
	T-ARC
	SCT
	SDT
	CPC
	CT
	OBO
	LPC
	IPC

	IV. FACILITIES/CAPACITY DATA
	NEW CONSTRUCTION CAPACITY MATRIX
	OUTFITTING BERTHS
	BUILDING POSITIONS
	PRE-ERECTION PAINT AREA
	GRIT BLAST AREA
	PLATENS
	PANEL LINE
	PLATE SHOP
	STATIONARY BURNING MACHINES
	'T'  BEAM WELDER
	WHEELABRATOR
	STEEL YARD (PLATE STORAGE)
	BOILER SHOP
	MACHINE SHOPSHEETMETAL SHOP
	PIPE SHOP

	V CAPACITY DEVELOPMENT
	CAPACITY DEVELOPMENT MATRIX

	VI SHIP DATA
	SHIP CHARACTERISTICS

	VII YARD DATA
	YARD UTILIZATION
	PERMANENT BUILDINGS
	PORTABLE BUILDINGS
	TEMPORARY OFFICE
	BUILDING DOCK AND WAYS
	BERIHS
	PRODUCTION AREAS
	STORAGE AREAS
	TRANSPORTATION
	SERVICE AND SUPPORT
	CRANES - GANTRY
	CRANES-OTHERS
	CRANES JIB
	LIFT TRUCKS
	EQUIPMENT - PLATE SHOP
	EQUIPMENT - GALVANIZING
	EQUIPMENT PIPE SHOW

	REFERENCES
	REFERENCE A HISTORY KEY DATES
	REFERENCE B DRAFTS FOR VARIOUS SHIP CLASSES
	REFERENCE C EQUIVALENT SHIP RATIO'S
	REFERENCE D PLATE YARD STUDY
	TABLE OF CONTENTS
	SUMMARY
	INVESTIGATION BRIEF
	INTRODUTION
	CURRENT SITUATION
	OPTIONS AVAILABLE TO INCREASE CAPACITY OF PLATE YARD
	OPTION ONE
	OPTION TWO
	OPTION THREE
	OPTION FOUR
	OPTION FIVE
	OPTION SIX
	OPTION SEVEN
	STANDARIZE THE PLATE STOCK
	ILLUSTRATION OF PROJECTED IMPACTED TONNAQE
	METHOD OF STANDARDIZATION
	APPENDIX ONE
	THE WHEELABRATOR AND COLLACTATOR C CAPACITY



	REFERENCE E PIPE FOOTAGES - PAST & CURRENT 



